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BRIEFLY TOLD. 
penal 

Lost, 4 PHOTOMETRICAL EQuIPMENT.—The excitement over the last 
political contest in Erie county, New York, having been partially allayed 
by the defeat of the Sheehan cohorts, it was but natural that the tur- 
bulently inclined of Buffalo's residents should seek another cause for 
Stimulation, Nor did they have to waste much time in settling upon an 
object that would enable them to engage in wordy warfare, a species of 
amusement that appeals most forcibly to the average Buffalonian. Not 
to be too long in telling the story, we might as well come to the point at 





once, which we can and do by remarking that the Gas Companies of the 
city were those that engaged the attention of the reformers. With the 
shortening of the hours of daylight, of course gas lights were in evidence 
longer than was the case when the sun was further in the south, and it 
soon was bruited about that the Buffalo Companies were not furnishing 
an iJluminating medium of a candle value up to that required under the 
ordinance of the city ; not only so, but that the article supplied was far 
below the stipulation. From the mouths of the Buffalonians the argu- 
ment was finally transferred to the newspaper columns, and then the 
battle waxed warm. All of them in unison could not make much ob- 
jection to the rates charged, as everyone was agreed that gas at $1 per 
1,000 was pretty cheap; in fact, it had to be admitted that it was the 
cheapest gas rate in the State. Still, they argued, what benefit is cheap 
gas to us if it be not good gas? a position that would undoubtedly be a 
correct one were it based on solid grounds. Under the ordinance or 
agreement by which the Buffalo Companies supply gas to the public 
lamps and the public buildings, the contractors are obliged to supply an 
Uluminating agent having an illuminating value of not less than 18 
candles, and as the city is supposed to have frequent tests of the gas 
made, and was presumed to be the possessor of a departmental room 
fully equipped with the necessary photometrical apparatus, which ap- 
paratus was to be manipulated by the City Chemist, a person outside of 
Buffalo might be forgiven for holding that it would be a comparatively 
simple matter to determine whether or not the Companies were keeping 
to their agreement. To be sure the Companies were in the habit of test- 
ing the candle power of the product at their works with systematic, vir- 
tually continuous frequency for their own guidance and control, and it 
is equally certain that the authorities could see this thing done for them- 
selves, or have verified reports of the testings given them for the mere 
asking ; but that would notdo. Such reports would be biased and un- 
trustworthy ; although such a verdict would seem very much like con- 
victing the Companies of a desire to fool themselves. At any rate, it 
was generally understood that the Companies’ tests showed that the gas 
manufactured by them was averaging close to 19 candles, whereas the 
turbulent Buffalonians, and their equally boisterous allies, the news- 
papers, looking at the flame with their well-balanced photometric vision, 
were positive that the candle value was nearer to 16 candles than to 19 
—in fact, some of them feared 15 was closer to the mark. In due time 
they remembered the City Chemist and his testing machine, whereupon 
he was invoked to hold the necessary trials. That official, however, had 
to plead non quo, sed quomodo. In other words, he admitted that he 
might not say the demand made upon him was not his to answer, but 
the main difficulty was as to how he should set about it. Be he ever so 
willing to miud and carry out the task, the apparatus at his command 
was weak ; in fact, Some of its parts were lost when the photometer 
quarters were removed from the first location in a room in the Lewis 
Block to ‘‘special apartments” in the Municipal Court Building. 
The City Chemist, who is a very competent gentleman named Hill, 
acknowledged that he had made no tests of the gas since he assumed his 
office—he succeeded Mr. Vandenburgh, who found nodifficulty in keep- 
ing Official record at appropriate intervals of the candle power of Buff- 
alo’s gas during his term of office, to which we might also add that he 
never found it below the legal requirements—nor could he well doother- 
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wise, considering the “‘ missing links” in the apparatus. In the mean- 
time the cry now goes forth for either a new apparatus or at least a 
repaired one, which plaint we hope will be speedily stilled by the pro- 
curing of all that is needed to enable the Chemist to ‘‘ do his full duty.” 
The Buffalonians, however, can take our word for it—and we are dimly 
conscious that they will not—that the engineers of the Buffalo Gas Oom- 
panies are not engaged in any attempt to fool themselves over the candle 
value of the gas they are manufacturing, and that ‘‘all Buffalo” will 
so discover when that lame public photometer of theirs is put in good 
working order. 





AGAINST THE SMOKE NUISANCE, RocHESTER, N. Y.—Some time ago 
we noted the institution of proceedings, by certain residents of Roches- 
ter, N. Y., against the proprietors of the Rochester Gas and Electric 
Company, in which complainants sought to restrain defendants from in- 
juring their property by the action of the smoke which was emitted from 
the chimneys of the Company’s steam plant. The case was argued be- 
fore Justice Rumsey, and judgment was given for plaintiffs, who are or 
dered to abate the nuisance on and after January 8th. We regret that 
our correspondent failéd to forward us the text of Justice Rumsey’s de 
cision, since we must for the present be content to give the bare finding 
without comment. The general trend of proceedings like this undoubt- 
edly favors the suppression of what is termed the ‘‘ smoke nuisance,” 
for we have right here in New York a notable instance in the passage of 
a resolution by the Health Board declaring that the smoke emitted from 
the chimneys of the New York Steam Heating Company is a menace to 
public health, and an accompanying order that the matter complained 
of must be remedied. On general principles smoke is objectionable, nor 
would it be difficult to furnish a formidable list of specific objections to 
its presence, still it must be remembered that the steam raiser would 
vastly rather his business could be carried on without a vestige of the 
objectionable presence, which is as unsightly and depressing per se to 
’ himself as it is to others, whether they be his neighbors or casual 
passers-by. In that light we can mainly account for the smoke pall in 
the knowledge that the cost of the fuel used is what impels the Steam 
Company, for instance, to burn bituminous coal under its boilers in pre- 
ference to anthracite. We make no doubt that those who take steam 
from the Steam Company would pronouncedly object to an increase in 
the rate at which they are served, still the cheaper the Company can de- 
liver to its customers its product, the better is the chance of the customer 
for a reduction in the rate ; nor can there be any doubt that the use of 
bituminous coal instead of anthracite would mean a very large saving 
to the Company. What we wish to say is that the ‘‘smoke suppres- 
sion” movement should not be decided in too summary a manner, for 
smoke raisers have rights that even ‘‘ smoke suppressors” are bound to 
respect. 





THe ABSORPTION OF THE Forest City CHemicaL Company.—Of 
course, this is not a new story by any means, for public notice was given 
as far back as July last of the absorption by the 8. E. Barrett Manufac- 
turing Company of the Forest City Chemical Company, but the merger 
is none the less regrettable on account of the time over which it has 
been successfully tried. The Barrett Company has always contended 
that it was a blessing to the producers of gas tar ; and it may be so, yet 
many gas men will vote with us in saying that its blessings have been 
very well disguised. Since it has gained a good, substantial foothold— 
many necks, by the way, have felt the Barrett Company’s sole—tar 
prices, so far as the producers of the material are concerned, have been 
declining, pretty much, too, in equal pace with the buying out or crush- 
ing out of individual tar refining plants. In time, we presume, the tar 
producers will come together a little closer, with the result that their 
combination as sellers may equal in strength the combination of the re- 
finers as purchasers. 





THE Peoria TERMINAL RalLway COMPANY Vs. THE PrEoRIA Gas 
LIGHT AND Coke ComPpany.—On a retrial of this case, under which the 
plaintiff sought to have the court fix a price for property taken for its 
use from the Gas Company, the latter was awarded the sum of $8,400, 
which, although somewhat in excess of the amount awarded on the 
original trial, is certainly not one-fourth of the award that should have 
been made. When the case was first tried it was fully reported in our 
columns, and as the testimony just taken was similar in most respects to 
that of the first hearing, there is no particular reason for repeating it. 
We might say, however, that the Terminal Company owes much to a 
certain expert witness—he is very prominent in the gas engineering cir- 
cles of Chicago—who could not have exerted himself more in its inter- 
est than if he had been retained as a railroad engineering expert. The 
Gas Company will likely appeal the case again, 





A New System of Lighting and Extinguishing Street Gas 
Lamps Without the Use of Wires. 
senieninaaliaadsiaian 

An electrical system which operates at will, from a central point, de- 
vices placed miles apart with no electrical connection between them, 
sounds like a fairy tale, still this is in fact not only possible, but commer. 
cially practical. The Cutler system discards the unsightly overhead 
wires and the expensive underground circuit, and adopts an entirely 
new and inexpensive method. Each lamp is supplied with two sal am- 
moniac batteries and a spark coil, placed in an iron box buried in the 
ground at the foot of the post. In the lantern is a miniature gasholder 
of about 2 cubic inches capacity, pivoted on a hinge and held down by 
weights ; and directly over this holder is an automatic gas lighter, sim- 
ilar to those used in houses, only much simpler, larger and stronger, 
Two wires, about 10 feet long, connect the lighter with the batteries 
through-the post. Such an installation is under complete control from 
the gas works. 

When it is desired to light the lamps of a city, it is only necessary to 
open the valve connecting one of the large gasholders at the works di- 
rect with the gas mains. This results in a decided increase of pressure 
in the gas all over the city, sufficient to cause all the little gasholders in 
the lamp-posts to lift up about one-eighth of an inch against a platinum 
stop, and thus close the local battery circuit at each post. The auto- 
matic lighter being then supplied with current, immediately turns on 
and lights the gas. In a word, the system is merely a huge pneumatic 
push button, and corresponds precisely to pushing a button when de- 
siring to light the gas in a house supplied with automatic lighters. 

Figure 1 shows the lighter about two-thirds full size, in which P is 
the pressure gauge or gasholder sealed with mercury and held down by 
the weights W. When the gauge lifts, it closes the electric circuit 
through the magnet M; the armature A is attracted and caused to vibrate, 
throwing sparks at Z and turning the ratchet wheel R. The first move- 
ment of the ratchet wheel admits the gas to asmall auxiliary outlet at Z, 
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Fig. |. 


as well as to the main burner. The electric sparks formed at Z ignite 
the auxiliary jet, which immediately shoots up and lights the main 
burner. As the ratchet wheel continues to turn, the auxiliary jet is 
closed, leaving the main burner open. The ratchet wheel is finally 
stopped with the gas turned full on and lighted, by a pin in the wheel 
striking against a stop S attached to the pressure gauge P. 

It has been shown in practice that 15 seconds is amply sufficient for 
maintaining this increased pressure, to give time to make the increase 
everywhere felt. It can then be brought back to normal pressure, 
when the pressure gauge P will drop back and open the electric cir- 
cuit. This operation, if repeated, will extinguish the lamps. 

The mechanism of the lighter is extremely simple, and made so strong 
as to insure it from getting out of order or requiring attention of any 
kind. A heavy cast iron shell, 3 16ths of an inch thick, shown by the 
dotted lines in the cut, entirely surrounds the mechanism and protects 
it from all kinds of external abuse. No part of the lighter is exposed, 
except the lava tip, which is easily replaced should it become stopped UP 
or broken. An outlet at P provides a passage for pouting in alcohol 
should the gas freeze in the riser pipe in winter. The iron battery boxe 
are supplied with covers flush with the ground, which are intended 
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be removed once a year for cleaning the batteries. This operation con- 
stitutes the entire operating expenses. 

The burner used is the sub-type, and gives a yellow flame without 
tongues and very little blue. It will consume exactly the number of 
cubic feet for which it is set under extremes of pressure varying from 1 
to 5 inches of water. 

Complete outfits of this system of gas lighting can be obtained by ad- 
dressing the manufacturers, the Cutler Hammer Manufacturing Com- 
pany, 247 South Jefferson street, Chicago. 








The Stacking of Coal and Coal Haulage Machinery. 
————=>—___ 
[Read by Mr. J. Chadwick, of Oldham, at the meeting of the Manches- 
ter District Institution of Gas Engineers. | 


As time goes on, and members of Gas Associations continue to meet 
with increasing frequency, it becomes more difficult for those at the 
head of the various organizations to find new subjects to bring before 
the members for consideration, discussion and interchange of opinions. 
But it is not at all times necessary that we should have new subjects to 
confer upon, when we meet together to compare notes. Many old sub- 
jects we may revive, and look at them (it may be) from different points 
of view—approach them with a wider experience, a more extended ac- 
quaintance, and possibly with our knowledge more developed. Of the 
many subjects which have been brought before Gas Associations at var- 
ious times, and which have been carefully considered from various 
points of view, the ‘‘storage of coal” has not by any means been ne- 
giected. Many gentlemen have, on different occasions, brought this 
subject before the various Associations with which they were connected, 
and it has been freely discussed. One of our own respected Past Presi- 
dents gave us a most valuable paper some time ago upon a somewhat 
similar subject. It is not, therefore, that I have any intention of, or 
am even capable of, introducing anything new on this subject that I 
have undertaken to bring it under your notice ; but circumstances have 
occurred recently which caused me to think that it would not be an in- 
opportune time to talk over this old subject once again. 

It seems to me that the stacking of coal is, in future, likely to receive 
more consideration at the hands of large users of this commodity than 
has perhaps hitherto been the case. True, the importance of holding 
coal in readiness for cases of emergency by large consumers has not 
been neglected in the past, but what has been considered a sufficient 
quantity to hold for the temporary suspension of supply may not be 
considered adequate in the future. I need not go into the question as 
to the quantity of coal such industries as are represented by the iron 
trade, or the railway companies or steamship companies, or the many 
other branches of industry which are dependent on coal amongst other 
things to work their various concerns, their traffic, etc., should hold. 
Sufficient for present purposes to confine our consideration to what 
most particularly concerns our own industry—viz., the gas works of 
the country. I think I may safely say that it has been generally, if not 
universally allowed, that it was desirable (nay, even necessary) to have 
on our works a stock of coal at all times, to prevent serious inconven- 
ience in case of any stoppage of supply. The quantity necessary to be 
held as a safeguard may have varied in the opinions of different people, 
and the geographical position of the particular works may have had 
some influence in determining what was a safe quantity to have. 

The stacking of coal in most cases costs money ; and the less we have 
need to stack, to be on the safe side, may be the most economical. A 
quantity equal to six weeks’ maximum consumption has been generally 
considered sufficient to have in stock at any time; and naturally those 

who have adopted something like this quantity would have this stock at 
the commencement of the darker weather—say in autumn. Most of us 
who have been fortunate enough to have so large a quantity of fuel by 
us at that time have entered upon the time of heavier make of gas with 
complacency and composure, so far as the coal supply was concerned— 
thinking we should be able to meet all requirements; and gener- 
ally we have been able todo so. But whether we shall consider such a 
quantity sufficient, or whether we shall place much reliance on 
Our geographical position in the future, are matters which may be 
open to consideration and question. I am of opinion that many of us 
will take means to provide for storing coal in larger quantities than we 
have hitherto done. The stoppage of the coal supply from so large a 
portion of our coal fields, and the suspension of work extending for so 
long @ time as has been the case quite recently, may well cause us to 
consider the advisability of holding larger stocks at our gas works. 

Unfortunately, the relations between capital and labor in almost all 


upon large or small differences of opinion or action from either side. 
The recent stoppage of werk in the coal trade shows us, among other 
things, the extreme difficulty of obtaining supplies of fuel under such 
circumstances. Although large stocks were held by many colliery pro- 
prietors, still there was great difficulty in moving them away. It may 
be said (indeed, it has been said) that if there had been no large stocks, 
there would have been no stoppage. That might have been the case; 
and it is not improbable that colliery proprietors will be unable in the 
future to accumulate such large stocks on their pit banks. But if the 
stocks are small, who shall say that a stoppage may not even then take 
place, or an advance in the price of coal be made to insure the pits work- 
ing. Capital insisting on a reduction of wages to labor was the cause of 
the recent stoppage. The converse is just as likely to occur. Labor may 
insist on a greater share of proceeds than capital is disposed (or even 
able), for the time being, to grant, with similar resulis. From whatever 
cause the stoppage of the coal supply over a large area or for a length- 
ened period is brought about, besides the difficulties experienced in ob- 
taining supplies, the result is a great advance in the price of the mater- 
ial. This was so in a marked degree quite recently ; so much so that it 
is probable that many gas authorities will be obliged to advance the 
price of gas to their consumers, in order to recoup themselves for the 
extra expenditure thereon. It is hardly likely that disputes in the coal 
trade of such an extensive character will occur very frequently ; but 
still disputes have occurred, and will occur at intervals. Can we not 
then mitigate the evils, and lessen the difficulties somewhat when a sus- 
pension of supply does occur, by holding larger stocks of coal than we 
have hitherto been in the habit of doing ? 

The saving of labor in every branch of industry has for many years 
past been the aim of mechanicians, as well as of those persons connect- 
ed with and in charge of our various factories and workshops. A large 
quantity of work which to-day is done quickly, efficiently and econom- 
ically by the aid of machinery, was formerly accomplished by hand la- 
bor only—necessitating an expenditure of more time and more money. 
No matter where we go, or where we turn in our busy hives of indus- 
try, labor-saving appliances meet us on every hand. The mechanical 
engineer makes special tools for various kinds of work required in his 
own business ; the carpenter has his machines for planing, mitering, 
squaring, boring, etc.; the mason has the bulk of his rough and heavy 
work done by machinery ; the textile industry has its many improve- 
ments in machinery for expediting the work performed ; the book- 
binder, the shoemaker, the tailor, and I might enumerate a great number 
of other trades whose work has been expedited and probably made more 
efficient and economical by the aid and use of machinery. It is not, 
therefore, surprising to find that the use of machinery in our gas works 
is extending. It may be said that its adoption has not been so general 
or so quick as it ought to have been. Still for many years the adoption 
of machinery has been the idea and aim of many people ; and trials of 
various kinds of apparatus for working our retorts have been made. 
Some have been fairly successful and have been continued; others have 
shown room for improvement and have been modified and amended. 
Consideriag that machinery for this purpose has to undergo great hard- 
ship in its use—embracing rough handling aad usage, great variations 
in temperature, and that it has to work in an atmosphere (more or less) 
of dust, dirt and smoke—I think we must allow that the retort stoxing 
machinery of to-day has made considerable headway towards general 
favor and more extended adoption. 

For the handling of coal and coke, the use of machinery is becoming 
a matter not only for consideration, but one that is being acted upon. 
The stacking of coal, for instance, may become a serious item (as to 
cost) in many gas works. When thousands of tons uf material have to 
be put into our sheds every year, it becomes not only a question as to 
which is the cheapest way, but many times also which is the most expe- 
ditious. Gas works are differently situated, and exist under different 
conditions and circumstances in having to deal with their coal traffic. 
Some works have neither railway nor canal accommodation ; and all 
their coal has to be carted into the works. Others will have railway 
sidings on the works. Some are in connection with canals or navigable 
rivers ; but these will have the coal to move from the railway trucks or 
barges, as the case may be. The situation of the works, and the quan- 
lity of material to,be dealt with, will have to be the factors which must 
help us to decide on the best and cheapest means of transferring the coal 
from the barges or trucks to the coal stores. If the works are small, 
and the quantity of material consequently not very large, hand labor 
may still be the best and cheapest means; but when there is so much 
material to move that it is possible to reduce the amount paid for hand 
labor by what will cover the interest on the cost of machinery, together 
with the wear and tear thereof, so soon I think it is advisable to consider 
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what kind of machinery will best suit the particular requirements, and 
to arrange and adopt accordingly. 

A jib crane might be found sufficient in some cases; and it might be 
suprlemented by the use of small tip wagons on an elevated roadway. 
Conveyers might perhaps come in to be useful and efficient. Elevators 
and conveyers combined might still better meet particular requirements; 
or other means might be devised to suit the particular place to be dealt 
with. 

I purpose giving you a description of the coal haulage machinery I 
have erected at one of the works under my charge. At the works to 
which I refer, and which are known as the Higginshaw works, belong- 
ing to the Oldham Corporation, there is a branch railway running 
alongside the land ; but it is some 21 feet below the level of the coal 
shed. By a series of inclines we get the coal trucks on to the same level 
as the shed floor, and alongside one end of it. Formerly the unloading 
of coal cost us about 8 cents per ton, by hand labor. Some four years 
ago, after carefully considering several methods for adapting machinery, 
I eventually came to the conclusion to adopt a system which would com- 
bine the breaking, elevating and conveying of the coal, so that I might 
be able to deposit it in any part of the shed. 

I have two sets of breakers, elevators and conveyers, each a duplicate 
of the other ; but they are separate and distinct, and complete in them- 
selves, with the exception that the steam for working them is generated 
in one boiler. I shall describe one set of machinery and the working 
thereof: A 10 horse power horizontal steam engine running at about a 
hundred revolutions per minute, works the apparatus. The engihe is 
geared to the coal breaker by steel wheels of double purchase. The 
breaker is composed of two cast steel rollers, with gripping teeth. Small 
coal passes between the rollers, while the teeth take hold of large lumps 
and break them. The elevator is fixed conveniently to take the coal 
from below the breaker to a sufficient elevation to carry it along the coal 
store. The hoisting apparatus is made for lifting a railway truck so that 
its contents may be emptied into a hopper immediately over the breaker. 
This hopper is capable of holding about 10 tons of coal. The hoisting 
gear is also arranged so that it may traverse along iron girders ; and it 
is able to take hold of a wagon at either end. The conveyer is a band 


together lengthwise. It reaches from the top of the elevator, where 
there is a shoot to allow the buckets to empty themselves on to the con- 
veyer ; and the band reaches from one end of the shed to the other—a 
distance of some 200 feet—and travels about 190 feet per minute. A se- 
ries of rollers carry the band and coal upon it, and the empty or return 
band is carried by another set of rollers. The band varies a little in 
length, according to the state of the weather and other circumstances ; 
but an arrangement is made by which any variation can be taken up or 
given out as the case may be. There is also a throw-off carriage, which 
can be placed in any part of the shed, and which will then throw the 
coal off the band at that particular spot. Ata convenient place a shaft 
is fixed to work in bearings attached to wall brackets, and on this shaft 
there is a pulley which carries the main driving belt from the engine. 
There are also pulleys to work the wagon hoisting and traversing gear, 
with open and crossed belts for working in different directions. These 
belts are controlled by strap guiders, worked by chains, and are under 
easy control of the workmen. The elevator is worked by a sprocket 
wheel fixed on this shaft, and a pitch chain passing over another 
sprocket wheel at the head of the elevator. Sprocket wheels and chain 
also work the conveyer. 

In working, the railway trucks are brought over the hopper, and the 
truck is then taken hold of by the hoisting gear and one end lifted. 
The door being opened at the other end, the coal falls into the hopper 
and through the breaker into the pit at the bottom. The elevator buck- 
ets are working through this pit, and scoop up the coal and raise it to 
the head of the elevator, where it is thrown into the shoot, guided to the 
conveyer, and taken to any part of the shed required. 

We have had this machine working now for more than three years ; 
and I am pleased to say that it has worked exceedingly well. 

I think that this was about one of the first installations of machinery 
for the specific purpose of unloading and stacking of coal ; and the 
amount spent in repairs and maintenance up to now has been practi- 
cally nil. The wear and tear is not nearly so much as I anticipated. 
We find a monetary saving by its use ; and this saving will be greater 
as more material is required, because the machinery is capable of doing 
three or four times the work we have at present for it to do. 

The total expenditure on the machinery and for alterations incidental 
to its erection, was $18,500. The amount of money spent in wages last 
year for unloading 34,000 tons of coal was $1,650 less than the amount 
spent on a similar quantity of material previous to the erection of the 





machinery. If we reckon 3} per cent. interest on the outlay and 2: per 
cent. for wear and tear, we have a charge of $1,065, which leaves us 4 
saving of $585 yer annum. But we might reckon 5 per cent. for wear 
and tear, which, with the charge for interest as before, would make a 
sum of $1,525, still leaving $125 to the good. ButasI have already said, 
we have expended very little on repairs yet, and I think that the 2; per 
cent. will cover everything in the shape of wear and tear that will be re- 
quired. The expenditure on coal, coke, water and oil to work the appa- 
ratus comes to about $2.50 per week. 

We also find it most convenient and expeditious in its working. Most 
of you are aware that traffic does not always come along very regularly. 
In the winter months for instance, when foggy weather prevails, it often 
happens that traffic is detained ; and then when the weather clears some 
what a sudden inrush of wagons comes—occasionally two or three days’ 
traffic all at once. We can deal with this without much inconvenience. 
We have on many occasions taken such a quantity of material in one 
day with very little extra trouble. 

You will notice that in the arrangement of the machinery 1 have been 
describing, the movement of the coal is all in one direction. But this 
can be altered and arranged to suit any particular requirement. 

Many gentlemen connected with gas works in various parts of the 
country have been to see this machinery working. Some are members 
of this Institution, and they may perhaps give us their impressions there- 
on. I understand that some were so satisfied with their visit, that they 
are contemplating the erection of machinery of a somewhat similar 
character. Amongst others, I may mention the neighboring town of 
Bury, where the Gas Committee, after very careful consideration, and 
under the recommendation of their Manager, have decided to erect, and 
have now in hand, an installation of coal-haulage machinery on simi- 
lar lines, and for alike purpose—viz., stacking coal in their shed. | 
hope they will find as much benefit from its application as I have from 
the one I have beeh describing to you. 

[By the kind permission of Mr. West, one of our members, I am able 
to show you a few drawings where this system is made to suit various 
requirements. ] ; 

The Plymouth Gas Company are about to erect at their works a plant 
by which they anticipate being able to dispense with a considerable 
amount of labor in transferring coal from ships to their store. The Gas 
Light and Coke Company also have had machinery for coal haulage 
erected at their Kensal Green works, and so far as I learn with satisfac- 
tory results. This conveyer, however, is somewhat different in con- 
struction to the one I have been describing. I think therefore we may 
conclude that coal haulage machinery in our gas works is on the in- 
crease ; and ere long we may hope to have other information which wil! 
help us to a more general knowledge as to the economics thereof. 

Before I close my paper, I may perhaps say one or two words about 
the application of machinery for the haulage of coke. This also is re- 
ceiving great attention at the hands of gas managers ; and cokeconvey- 
ing plant has already been erected at several gas works—Birmingham, 
South Metropolitan and Melbourne being amongst the number. For 
moving coke, I think machinery wil] become more extensively used, be- 
cause it not unfrequently happens that coke has to be piled up to a great 
height, and this becomes a matter of considerable expense. With the 
machinery, however, as now made, coke as it leaves the retort house 
can be taken into store to any reasonable elevation, or it can be de- 
posited into hoppers ready for immediate delivery into carts, barges, or 
trucks, as the case may be. I believe our President (Mr. Chester) con- 
templates the erection of coke conveying plant, with breaking and wash- 
ing apparatus combined, by which means he will be able to prepare his 
coke to suit the special requirements of his district. 

I have here a drawing showing an arrangement for coke conveying, 
elevating, stacking, screening and filling into wagons or sacks. You 
will observe that the coke, as it is drawn from the retorts, falls on to 
conveyers, which carry it to a pit about the center of the retort house. 
This is a metallic conveyer, formed of iron or steel plates ; and the hot 
coke, on its way to the pit, is quenched with water. From the pit it is 
elevated and then conveyed into the yard for storage, or placed into 
hoppers or railway trucks, or conveyed into screens which clean and 
sort it to various sizes, when it may be put into sacks ready for sale. 

The introduction of inclined retorts has brought coal elevators and 
conveyers more into use ; and this system of carbonization seems to !end 
itself readily thereto. Many places where this system is working have 
some kind of coal haulage machinery in connection therewith. 

Well, gentlemen, I think you will agree with me that there are su‘''- 
cient examples of machinery at work for transporting materials in our 
gas works to warrant us in saying that it has got beyond the expe!!: 
mental stage, 
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The Use of Small Sizes of Anthracite Coal for Generating Steam. 
eo 
From the Address of President E. B. Coxe, at the Annual Convention 
of the American Society of Mechanical Engineers. ] 


When I first remember the anthracite coal business all the sizes below 
s‘ove coal were considered of little or no value. Chestnut coal was used 
toa greater or less extent about the collieries for making steam, but 
much of it was thrown away. It gradually became adomestic fuel, and 
pea coal took its place for geuerating steam. This size is gradually com- 
ing into use for domestic purposes, and buckwheat coal is taking its 
place for steam. Two smaller sizes, known as rice and barley, are al- 
ready being used to a large extent for the same purpose. The value or 
cost of these coals decreases very rapidly with the size. I append here 
with a table showing the size and approximate cost at mines, and the 
sizes of mesh over which or through which they are made. 


Table 1. 
Made Made Approxi- 
Through Over. mate Price 

Size Inch Inch. at Mines. 
MES Co cae ha wea de uloss 1} q $2.75 
a Cre ee 4 Ys 1.25 
DOOR WHEE. . co.cc cccccccce +s 3 -75 
Pens sntisveccecscescss ; +s 25 
BG Sc cabendanccveusess +s os 10 


NoTe.—The above meshes are all round punched, and are the standards adopted by Coxe 
Bros. & Co, at the Cross Creek Collieries. 

Another important point to be noted is that the cost of transportation 
of the small sizes is less than that of the large. From the mines to tide 
pea coal is charged 30 cents and buckwheat, rice and barley 50 cents less 
per ton than the domestic sizes. 

One great difficulty encountered in the introduction of these smaller 
sizes was the fact that, as they were of comparatively little value, but 
little attention was paid to their preparation, and parties who began to 
use them did not erect furnaces specially constructed for the purpose, 
but generally burned them in their old plants, sometimes changing the 
construction of their grate bars a little. 

While the sizes of the domestic coals made by the different companies 
are practicallv the same, there has been a great difference in that of the 
small coals and in the amount of impurities contained in them. For- 
merly a large amount of culm wasemployed where it could be obtained 
cheaply, but its use is diminishing for the following reason : What was 
formerly known as cu'm contained the buckwheat, rice, barley, and 
in some cases the pea coal. Now, however, the pea, buckwheat, rice, 
and in some cases the barley, are taken out; and the dust that remains, 
which forms what is now called culm, although it may still be used by 
mixing with bituminous coal, or in a special furnace in which it is 
burned as dust after being thuroughly pulverized, or by making briq- 
uettes or compressed fuel, yet it is at present of no value alone and in 
its natural state for generating steam. 

As is well known to all those who burn anthracite, sizing is of great 
importance. Thecoal burns only on the surface, and, therefore, if the 
size is not uniform, the smaller particles clog the passages between the 
larger and thereby prevent a sufficient quantity of air from passing 
through the furnace. Some of those who have attempted to use buck- 
wheat, rice and barley have given them up, because of the great want 
of uniformity in the results obtained. The difficulty may be due to one 
of two causes, or both : 1, to bad sizing, and, 2, to the presence of alarge 
quantity of impurities. Experiments we have made have proved that 
the percentage of carbon when small anthracites are burned under 
proper conditions, and not the size, is what determines the amount of 
water evaporated per pound of coal, but theamount of water evaporated 
ber square foot of heating surface decreases with the size of coal. 

Of course it is not practically possible to have the size of the coal ab- 
solutely uniform, but the producer should at least guarantee that a cer- 
tain pereentage of the coal sold as rice should be of such size that it 
would pass through a mesh of a specified diameter and over a mesh of 
another specified diameter. In other words, with the present light I 
have upon the subject, if I was in charge of a large steam plant burn- 
ing, say, 100,000 tons of rice coal per year, I. would try to make a con- 
tract which would require the coal to contain not over a certain per- 
centage of water and not less than a certain percentage of carbon, or, 
What is practically the same thing for anthracite, not over a certain per- 
centage of ash, and that a certain percentage of the average daily sample 
of the coal would pass through a mesh of a certain size and over a mesh 
of another size, and that the coal should not contain more than a certain 
percentage of dust—dust being what would pass through a mesh of, say, 
7;th inch in diameter, 





Having reached these conclusions some time ago, I have, with my as- 
sistant, John R. Wagner, been studying the questions of how to deter- 
mine in a rapid, simple and effective manner, by methods which do not 
require scientific work except for the analysis of the coal, the actual 
commercial value of any shipment of these small sizes. 

I shall now proceed to describe our methods for doing this work. 

As we are producers to a much larger extent than we are consumers 
of the small anthracites, although we burn between 100,000 and 150,000 
tons per year at our colleries and works for generating steam, we have 
taken up the subject with the view of controlling our production as well 
as controlling our consumption, and I shall describe our methods of 
doing the work, which can easily be adapted by any one receiving coal 
in cars or boats to their special case. 

The foundation of all such work is the obtaining of fair average sam- 
ples. This is done as follows : 

At each of the colleries where the pea, buckwheat, rice and barley are 
shipped samples of each size are taken several times a day from the load- 
ing lipsas the coal is running into the cars. These are put into four 
separate bins, one for each size. At the end of the week the coal in each 
bin is thoroughly mixed, and is then samp‘ed by quartering down until 
we obtain about 30 pounds, which is sent in a strong canvas bag to the 
laboratory, thus obtaining from each breakeran average sample of each 
of the four sizes each week. 

The work of taking samples is under the direction of the coal inspector 
(one being stationed at each colliery), who inspects all the coal shipped. 
When cars of smal] capacity are loaded, of which there are not many 
now, the samples are sometimes taken from the top of the cars instead 
of taking them from the lips as the coal runs iuto the cars. With cars 
of larger capacity the samples are always taken as the coal runs from 
the lips, getting in each case a very fair average. In taking samples 
from the top of the smaller cars, eight or ten ordinary buckets of coal 
are taken from different parts of the car without paying any special at 
tention to character of the coal at the place it is taken. The coal from 
the buckets is placed on a platform and quartered down until about one 
bucketful is obtained, which is put in the bin. In the other case, where 
the samples are taken as the coal runs from the lips, they are also put in 
a bucket and carried to the proper bin. Each of the samples obtained 
may be used for any of the five following operations : 

1. Determination of size. 

2. Determination of the slate. 

8. Determination of the ash, involving in some casesan analysis of 
the ash. 

4. Determination of the water. 

5. Rapid commercial determination of the specific gravity of the coal. 

Determination of Size.—The object of this operation is to determine 
the exact size of coal which makes up the sample, as distinguished from 
its nominal size. The apparatus consists essentially of a cubical box, 
the top and one side of which are open and into which slides a series of 
drawers. We generally use five or six. These drawers are wooden 
frames 1} inches deep, about 12 inches wide and 14 inches long. 

The bottom is a sheet of perforated metal. The box rests upon a cir- 
cular base of wood, which is coned at the bottom and has in its center a 
pin with a spherical head, which works in a spherical hole in the center 
of the wood base. When the pin is placed in the center hole the box 
can be revolved easily, and in such a way that the axis of the box 
describes a cone. This shakes the coal and causes it to move from one 
side of the screen to the other, and, as it can be moved very rapidly, 
soon sizes the coal. When the drawers have been placed in the box a 
stick of wood is inserted to prevent the drawers from sliding out. The 
sizes of the perforations which we usually employ are : 

For the upper screen, { inch round. 

For the next lower, 4°, inch round. 

For the next lower, $ inch round. 

For the next lower, +’, inch round. 

For the next lower, ,%, or ;/; inch round. 

This makes with the dust six sizes. Of course the number of drawers 
and the size of the perforations can be varied to suit each special case. 
If the coal is of the ordinary character we can screen about 15 pounds, 
or about one-half the regular sample brought to laboratory, which is 
quartered down to obtain the amount necessary to make the determina- 
ation. It is not necessary to weigh the part to be tested ; it is, however, 
necessary that the entire sample obtained by quartering down should be 
screened, otherwise you would not have an average sample. 

The coal is gradually poured upon the screen while it is revolving. 
When the operator is satisfied that the coal is thoroughly screened, each 
drawer is taken out and the quantity in each drawer is weighed, and by 
simply adding together these weights, the total weight of the sample is 
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obtained. In this way the average percentage of each size is easily 
found. 

Determination of Slate.—While in large coal the percentage of slate 
can easily be determined by taking the average sample, weighing out 
say 100 pounds of it, picking it over by hand and weighing the amount of 
slate and bone found, it becomes very difficult to do this with the small- 
er sizes of coal, as a magnifying glass must be used. This is very try- 
ing on the eyes, and requires a great deal of time. We sometimes resort 
to it, but only for the purpose of checking our other process. The meth- 
od adopted depends upon the difference in the specific gravity of the 
coal and slate. The specific gravity of a piece of coal increases with the 
amount of ash that the coal proper contains, and also with the amount 
of bone or slate attached to it. 

We first determine by analysis the composition of the coal, bone and 
slate from the mine we wish to study, and also find in the usual way the 
specific gravity of the specimens analyzed. We thus fix a limiting spe 
cific gravity, the particles lighter than which may be considered coal, 
and those heavier slate or bone; and we make a solution of chloride of 
zine of the same specific gravity. This limiting specific gravity, of 
course, varies with the nature of the coal and the nature of the impuri 
ties. The coal from the Lehigh region and some parts of the Schuylkill 
region is much heavier than that of the other parts of the anthacite 
field, and the specific gravities of the bone and slate also vary with the 
locality and vein. We use for our mines a solution with a specific 
gravity varying from 1.70 to 1.72. 

The simplest form of the operation would be to take a large beaker 
glass nearly filled with the solution of chloride of zinc, and pour slowly 
into the coal to be examined, stirring it from time to time. The coal 
floats and the slate goes to the bottom. When the floating coal, which 
is generally much greater in quantity than the slate, begins to cover the 
top of the vessel, a portion of it is skimmed off and put in a dish; and 
this is continued until all the coal to be tested has been poured into the 
vessel, The remaining coal which is floating is skimmed off witha 
great deal of care, the chloride of zinc solution is poured off, and the 
slate placed in another vessel. The coal and slate are then washed and 
dried and weighed, and the percentage of each calculated. This, of 
course, does very we. if only a few determinations are to be made, but 
where it is necessary, as with us, to make a large number of tests, an 
apparatus devised to simplify the work may be used with advantage. 

As we have constantly occasion to dry coal, which in the ordinary 
way takes considerable time, a simple apparatus was erected to do the 
work. It consists essentially of a rectangular iron case about 4 feet 
long, 26 inches wide and 4 inches high, cast hollow and as thin as possi- 
ble. This is kept filled with steam ; on top of this is placed a box made 
of wood, in the bottom of which there are two drawers 18 inches long 
and 16 inches wide. The sides of these drawers are of wood and the 
bottom of 24-mesh wire gauze. The bottom of the box, which is about 
1 inch thick, covers the whole iron plate, and extends about 14 inches 
beyond the edge all around. From the outer edge of the cover a can- 
vas curtain about 8 inches long is hung. The drawer is about 1 inch 
above the iron plate, leaving space for the hot air to pass through. The 
bottom of the case is cut out where the bottom of the drawer is covered 
with the gauze, and the whole box rests upon the plate, so that air passes 
around and over the plate and up through the gauze. The top of the 
box is closed, with exception of one hole, in which is inserted a sheet 
iron pipe, which connects with a suction fan. The result is that a con 
stant supply of air passes around the iron plate, through the holes in the 
wood cover, and then through the gauze to the suction fan, by means of 
which a very rapid drying at a comparatively low temperature is 
brought about. In order to dry the coal and slate from the chloride of 
zinc apparatus, the pipe between the drying apparatus and the fan is en- 
larged, so that, by removing the cap on the upper part of the enlarged 
portion of the pipe, the cylinders can be inserted in the enlarged por- 
tion, the cover put on, and the drying of this coal and slate carned on 
without interfering with the drying in the other part of the apparatus. 
This apparatus is very simple and inexpensive, and is very satisfactory 
and thorough in its work. 

Analysis of the Ash.—The sample which comes from the colliery in 
the canvas bag, on reaching the sample room of the laboratory is divid- 
ed into two parts, one of which is dried (should it be wet) in the appar- 
atus already described, and then goes to the pulverizer. The pulverizer 
consists of a cast iron cylindrical shell, 12 inches long and 16 inches in 
diameter (both inside), through the center of which passes an iron shaft, 
and inside of it are 16 chilled cast iron balls 3 inches in diameter. The 
cylinder makes from 70 to 150 revolutions per minute, according to the 
number of samples to be prepared. Along the surface of the cylinder, 
and parallel to the axis, runs a slot which is } inch wide on the inside 





and 14 inches wide on the outside. This is closed by a wrought iron 
wedge, which is held by two clamps placed near each end. The coal is 
introduced by bringing the slot to the top and pouring it in, and is re- 
moved by bringing the slot to the bottom and allowing it to run out, the 
cylinder being oscillated backward and forward in order to remove all 
the stuff, which is received in a Russia iron pan 24 inches long and 18 
inches wide. In this way practically the whole of the pulverized pro- 
duct can be rapidly removed. We generally put about 15 pounds into 
the pulverizer at once. Running at a moderate speed it takes about 1} 
hours to pulverize 15 pounds of pea coal thoroughly ; but, by crushing 
it in a mortar so that the coal will pass through a ;*% round mesh, this 
time can be very materially reduced. Buckwheat, rice and barley are 
pulverized without any previous hand crushing. Rice and barley re- 
quire only about three-quarters of an hour. 

The pulverizer is a very simple, cheap and effective machine. The 
surfaces of the slot are planed, as is also the wedge, making a perfectly 
tight joint, and not allowing any dust to escape. 

The pulverized coal received in the pan is quartered down to about 1 
pint, which is screened on a No. 60 mesh sieve ; 90 per cent. generally 
passing through; and that which does not pass through is crushed finer 
by hand on a rubbing plate, requiring but a few minutes. 

But attention having been called to the discrepancies in analysis where 
we attempted rapid crushing, we made a series of careful experiments 
(the results of which are given in the following table) to satisfy our- 
selves as to the facts. The first column gives the sizes of coal, the sec- 
ond column gives the percentage of ash when the proper method of sam- 
pling is adopted, the third column gives the results when the rapid meth- 
od of sampling was adopted, and the fourth column gives the difference 
in each case. 


Results of Comparison of Two Methods of Obtaining the Powdered 
: Samples, for Analysis. 


Method “*A.”’ Method ** B.”’ 
Per Cent. of Ash. Per Cent. of Ash. 


Difference. 


Size. Per Cent. 


Broken coal 


It will be observed that the difference was as much as 84 per cent. in 
the last case. The reason of this is probably that a large portion of the 
impurities in coal, such as iron pyrites, silica and substances of a clayey 
nature, occur in very light incrustations upon the surfaces of fracture 
of the coal. 

Proximate Analysis of the Coal.—For commercial purposes, which 
is the point of view from which I am treating this subject, only a prox- 
imate analysis of the coal is generally necessary—that is, an analysis by 
which the moisture, volatile combustible matter and ash are determined, 
the carbon being determined by difference. It is necessary only occa- 
sionally to determine the sulphur, and more rarely the composition of 
the ash, as the sulphur and the composition of the ash do not vary in 
the coal from one colliery as much as the percentage of ash. It would 
not be necessary to determine very often the moisture and volatile com- 
bustible matter were it not that without them the amount of fixed car- 
bon cannot be arrived at. 

The sample, which has been pulverized and quartered down until it 
will about fill a pint measure, is sent to the analytical room, where 1t is 
subjected to the following operations : 

1. Determination of ash. 

2. Determination of moisture. 

3. Determination of volatile combustible matter. 
4. Determination of sulphur. 

5. Analysis of ash. 

Moisture Determination. This is done in a very simple apparatus 
constructed as follows : 

Two 1-inch boards, 12 inches wide and about 8 inches high, with the 
upper corners rounded off, form the back and front. In each of these 
boards there is cut an opening 10 inches wide and 4} inches high, ls0 
rounded, in which there is placed a copper muffle made of sheet copper 
7s inch thick, simply bent in the form desired and riveted at the joint, 
and open at both ends. This is tacked to the two boards. Both the 
front and back of this muffle are closed by a piece of asbestos board sup 
ported on two tacks. Another piece of asbestos board is bent around s° 
as to form the sides and top, leaving a space between it and the muffle 
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about 1 inch wide. Underneath the muffle are three very small gas jets 
formed by making three small perforations in }4-inch gas pipe. These 
give the heat which keeps the muffle hot. A thermometer passes through 
the top of the muffle and the asbestos board top, and shows the heat in 
the muffle, The piece of asbestos board at the back is not taken off ; 
that in front is removable in order to allow the sample to be put in. By 
meaas of these gas jets the temperature is kept at about 225° F., and re- 
mains remarkably constant with but very little attention. Any ordinary 
mechanic can construct this apparatus in a few hours. 

The sample when weighed out is placed in the muffle, and remains at 
a temperature of 225° for about one hour, experience having shown us 
that this time and this temperature are best suited for determining the 
moisture in our anthracites. Notwithstanding the extreme simplicity 
and low cost of the apparatus, it gives results which are very satis- 
factory. 

Determination of Volatile Combustible Matter.—For this determi- 
nation, the method usually adopted is to heat the sample in a covered 
platinum crucible for 3} minutes by an ordinary bunsen burner, and 
then, without cooling, for 3 minutes more with a blast burner. We 
find it very convenient to adopt a crucible of special shape provided with 
a flanged sleeve. The crucible is 1 inch in diameter, 2} inches deep, and 
cylindrical for the length of 1{ inches. It has a wire rim at the top, and 
fits loosely into a sleeve which bears against the rim. The sleeve is 
beaded on top to keep it cylindrical, and 4 inch below the top of the 
sleeve there is a thin annular disk of platinum, which is fused to the 
other part of the sleeve. The crucible, with this thin sleeve, is supported 
by a platinum wire triangle placed over a clay cylinder, and which in 
its turn is supported by a ring of the filter stand at a height suitable to 
the height of the burner. The clay cylinder is 3} inches high, with a 
hole 2 inches in diameter at the top, and tapering down to 1,*, inches at 
1 inch from the bottom, and from there down widening out again to 1} 
inches. The sleeve prevents the crucible from slipping through the wire 
triangle or the holes in the desiccator and from tilting over on the wires. 
It also helps in heating it to the highest possible temperature for the full 
length, as it baffles the flame. This sleeve is also very convenient for 
lifting the crucible from the cylinder into the desiccator, and from 
thence into the scale pan, as the operator simply grasps the disc of the 
sleeve with an ordinary pair of forceps. It weighs 9 grammes. We 
also use the same crucible and sleeve for fusions when making complete 
analyses of the ash. 

Determination of Sulphur.—This is done by Eschka’s method, with 
one exception ; that is, we use a different form of crucible, in the shape 
of a small lipped and wire rimmed beaker of platinum, holding about 
34 times as much as the ones usually employed. It is 2} inches high, 2 
inches in diameter, and tapering slightly toward the bottom. By using 
a larger crucible all the operatious of oxidation, acidulating, oxidizing 
with bromine, and driving off excess of the latter, etc., can be performed 
without transferring or washing the beaker, this saving considerable 
time. 

Analysis of the Ash.—This, of course, is a comparatively long oper- 
ation, and is done in the ordinary way. 

Rough Determination of Specific Gravity.—This, though a com 
paratively simple and to all appearances rough operation, promises to 
be of value to producers and users of anthracite coals. The apparatus 
we employ is constructed as follows : 

It consists of four parts, an ordinary sheet iron bucket such as is used 
about the works for sand or ashes, and holding about 25 pounds, an 
ordinary washtub, a Fairbank’s market beam scale and a cylindrical 
tin pan about 14 inches in diameter and 7 inches deep. 

The weighing beam is attached to the post by means of a small crane, 
which throws it out from the post. The ordinary hook used for sus- 
pending material to be weighed carries a yoke, from which the tin pan 
is suspended by two wires. The bucket is also hung on the same hook. 

The tub is then filled with water until the tin pan is covered, and the 
whole is then balanced by means of a weight hung on the outer end of 
the beam, which weight remains constant, The poise used for weighing 
moves along the beam in the ordinary way. The beam is divided into 
pounds and quarter pounds, each notch representing } pound when the 
ordinary poise is used. In order to weigh to ;},; pound, a little mder 
made of sheet metal, and of such a weight that each notch represents 
iby pound, is used, so that by placing the poise in the notch correspond- 
ing to the even pound, which is just less than the actual weight, and 
then moving the rider until the beam balances, and reading off the num- 
ber of notches, the actual weight in pounds and ;}, pounds is obtained. 
If, for example, the rider is in the second notch to the right hand of the 
10 pound notch, it would read ;4%; pounds ; thatis, the 10 pounds would 
represent 40 notches, which with the other two would make 42. 


When the average specific gravity of a shipment of coal is to be de- 
termined specimens are taken from all parts until a fair average sample 
is obtained. This is spread on a platform and quartered down until the 
material is reduced to about 20 pounds, which is then put into the 
bucket. 
If we know the average specific gravity of the sizes below egg coal 
from a certain colliery, and their average percentage of ash, by merely 
getting the specific gravity of the coal in a number of cars we can deter- 
mine satisfactorily (we are inclined to think) the percentage of ash by 
the following formula : 

‘= aw’ —x) xa; 
in which _—_ ' 
«x = the standard specific gravity, 
y = the standard percentage of ash, 
x’ = the specitic gravity of coal determined by our apparatus, 
y’ = the percentage of ash to be determined, 
a = a constant for coal from same mine. 
We have become so thoroughly impressed with the importance of hav- 
ing the specific gravity of all samples of coal which we analyze, that, 
whenever the sample sent to the office is large enough, we obtain the 
specific gravity in the rough way given above, and find that it adds very 
materially to the value of the data obtained by analysis. 
It seems to me that in all important boiler tests not only the coal used 
should be analyzed, and a special determination made of the amount of 
moisture in the coal when it is actually fired, but also that the ashes 
should be carefully analyzed. The sample for both the analyses should 
be obtained by quartering down all the coal to be used, and quartering 
down all the ashes made. 
There is another question of very great importance to users of coal, 
on which I am not, however, ready to say much—that is, the clinkering. 
It depends, undoubtedly, upon two points: the temperature at which 
the coal burns, and the composition of the ash. The fact that a coal 
does not clinker may be due to its impurity; that is to say, the coal may 
be so impure that it will not make a fire hot enough to melt the ash, al- 
though the composition of the ash may be such that were it contained in 
a pure coal it would melt easily. On the other hand, the coal may 
clinker because it is very pure and burns at a very high temperature. - 








The Wideniug Use of Compressed Air. 
ceniialiibinaiias 
[By Mr. WHITFIELD PRICE PRESSINGER, in Engineering Magazine.]| 

Although considerable attention has been devoted of late in the tech- 
nical press to compressed air and improved types of air compressing 
machinery, few have paused to consider the multiplicity of duties to 
which this power is applied, and the variety of work in the successful 
performance of which it is an important factor. This development is 
interesting in a general point of view as a feature of modern progress, 
and the control of this air, which the child uses to actuate his pop gun 
and the aborigine in Thibet employs to produce light, is fast becoming 
a power in the commercial world. 

Compressed air, utilized for power purposes, either locally or at a dis- 
tance, has been known to the world for nearly 200 years, Dr. Peppin; 
an eminent French engineer, having conducted some experiments with 
it in the early part of the eighteenth century. It has been more or Jess 
identified with almost every prominent engineering work in America 
in modern times, furnishing as it does a means of transmitting power a 
long distance from its source, without the heavy losses from condensa- 
tion attendant upon the use of steam; or supplying the power for sink- 
ing a bridge caisson without interfering with the duties of the workmen 
inside ; or permitting mines to be worked at levels where the use of 
steam would be impracticable, the exhaust air having a marked effect 
upon the temperature of the mine. But the employment of compressed 
air for sinking bridge caissons, operating rock drills, coal cutters, and 
other mining machinery, manipulating air brakes, tunnel driving by 
the pneumatic process, etc., are familiar ones, and passing mention of 
them will suffice in a summary of the various uses which have been de- 
vised for this power and the service it is performing for the engineer, 
scientist and manufacturer. 

The pneumatic dynamite gun is a familiar example of the duty which 
is made possible by air under pressure. The pent up energy which, 
when released under a pressure of 2,000 to 3,000 pounds per square 
inch, hurls a projectile containing 500 pounds of nitro-gelatine and dy- 
namite through a mile of space in 18 seconds, with an initial velocity of 
800 feet per second, is a powerful factor in the art of war. 

Another employment of comparatively recent development—but de- 
signed for the preservation, not the destruction, of life and property—is 
the pneumatic device for block signaling. In this duty the compressed 
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air is supplied from a centrai station, and each semaphore or signal-arm 
is operated by a separate cylinder and gear fitted to the signal post, the 
valves of the apparatus beivg controlled by electricity. In some in- 
stances the air is carried in 2-inch pipes to a distance of nearly 8 miles 
from the point of supply, the pipes on the main road being supported on 
stakes along the track. When it is necessary to pass through yards the 
pipes are carried underneath the ballast of the road. The air pressure 
maintained is about 60 pounds per square inch. 

The method of raising water from deep wells by means of compressed 
air is one that has recently commanded attention, and many of our 
largest factories and mills have discarded deep: well pumps and become 
dependent upon their air compressors for their entire water supply. 
Indeed, so successful has been the work done by this system of raising 
water that one manufacturer whose neighbor had introduced it found 
his entire water supply diverted, and was compelled to adopt the com- 
pressed air method or close his works. The plan is that of the siphon, 
and consists of little else than two plain parallel iron pipes inserted into 
the weil, one acting as an inlet for the compressed air and the other 
serving as an outlet for the water, which is expelled in a solid column. 
The pressure of air used is'‘of course directly proportionate to the depth 
of the well. Results differ as to the exact saving in power and repairs 
in comparing this method with the best deep-well pump practice, but in 
an individual instance a daily water supply of 300 gallons was secured 
against a former possible supply of 75 gallons. The average efficiency 
of the deep-well pump is 30 per cent., whereas as high as 70 per cent. is 
claimed for the compressed air method. 

The utilization of crude petroleum for fuel purposes affords another 
example in which compressed air is highly necessary. The air is used 
at a pressure of 10 to 15 pounds per square inch, and sprays the oil into: 
a jet at the point of consumption. This system is utilized in about 50 
different varieties of work, such as iron and steel forging ; tempering, 
welding, annealing, making tin plate ; for furnaces, glory holes, lears 
and ovens ; in glass and pottery works; japanning, and beating retorts 
in gas works. In all of these plants the air compressor is a very im- 
portant adjunct, for without it they cannot be operated. 

The chemical manufacturer finds compressed air a valuable servant 
in emptying tank cars containing acids, and forcing their contents to 
various parts of his works. He also employs compressed air to agitate 
and cool his solutions. The sugar interest is also a large user of com- 
pressed air for agitating and cooling syrups. 

In india rubber factories the hose is removed from the iron mandrels 
by forcing a current of air under 50 or 60 pounds pressure bet ween hose 
and mandrels, thereby inflating the hose, and permitting it to be easily 
slipped cff. The hose manufacturer also uses compressed air for testing 
his product, a test as high as 1,000 pounds pressure per square inch being 
demanded on some varieties. A new plan which has lately been adopted 
in silk mills is the spraying of solutions on silk ribbon by means of com- 
pressed air under 40 pounds pressure. This system is highly successful, 
as it possesses many advantages over old methods and is rapidly being 
introduced by the manufacturers. 

Pneumatic riveting machines are to-day used in all construction 
works of any size, this being another form of operating with compressed 
air, where the exhausting steam would render the use of the latter im- 
possible. In the same manner compressed air is used in boiler shops for 
operating tapping and calking tools and portable drills. It is being 
widely introduced into monument and architectural stone works for 
operating pneumatic carving tools, the latter being immeasurably su- 
perior to hand tools, both in the saving of time and in execution. 

Pneumatic cranes and hoisting machinery open a very large field of 
usefulness for compressed air, for establishments are found in every 
branch of trade equipped with apparatus of this description. As an in- 
stance I would mention the Armour abbatoir, in Kansas City, which 
conveys animals through all the various stages of slaughtering, cleans- 
ing, dressing, etc., entirely by this method ; and many other industries 
employ it to.a like extent. The piston and cylinder hoist, with its var- 
ious modifications, is used. 

The numerous systems of pneumatic tubes for transmitting mail mat- 
ter and other parcels by air pressure have been too thoroughly described 
to require more than mere mention, but the plant installed in the Phila- 
delphia Post Office is only an entering wedge to what, it is believed, will 
eventually be adopted by the Government. In this service we are far 
behind our foreign cousins, who have had numbers of such plants in 
operation in London, Paris, Berlin, and other cities for years, there 
being about 50 miles of such tubes in Great Britain alone. 

Among the oldest forms of: employment of compressed air are those 
to be found in refrigerating and veritilating. Ammonia has supplanted 
air for the former duty, but the various new systems and improvements 





of old systems of ventilating recently introduced bid. fair to solve the 
problems which have so long vexed ventilating engineers and incident- 
ally to bring compressed air into further prominence as a servant and 
benefactor of mankind. 

The propulsion of cars by compressed air is another source of utiliz- 
ation of this power which has received the attention of engineers for 
some years past. The Mekarski system, which has been operated so 
successfully in Paris and other European cities, has been introduced 
into this country, and the Judson, Kames, and other systems are more 
or less known. A compressed air motor needs no conduits or overhead 
contrivances, does not emit smoke or hot gases, and is almost noiseless. 
It is very light and can easily be handled on the steepest grades. It is 
simple in form and does not frighten horses, the machinery in front 
being almost invisible from outside. With the increasing efficiency of 
the best types of air compressors, and the resultant economy in com- 
pressed air production, the cost of this system is gradually approaching 
the most favorable comparison with other methods of street car pro- 
pulsion. 

A recent application of anold principle is a pneumatic culm conveyer, 
designed to remove culm from the coal breaker and convey it to any 
desired point by directing a current of compressed air into the receiving 
pipe. If the air be heated it performs the further duty of separating the 
dust from the small pieces of coal. Pneumatic grain elevators, operating 
on a similar plan, have been used to a considerable extent in England, 
and to a less degree in this country. A plant of this kind at Birming- 
ham has tubes of various dimensions, and a capacity of 25 to 60 tons per 
hour. The chief feature consists of the peculiar shaped nozzles through 
which the grain is drawn and forced upward at an enormous rate. 
Operating under 40 pounds pressure the grain is raised to a bin at a 
height of 40 feet, descending thence into a weighing device. The cost 
of unloading grain cargoes by this method approximates 4 to 6 cents per 
ton. 

The system for the disposal of sewage by air under pressure has pal- 
pable advantages under certain conditions. In the plant at the World's 
Fair, with which many of my readers are no doubt familiar, the territo- 
ry is divided into sections, each having its own ejectors, into which it 
drains. These ejectors operate alternately, the pressure being turned on 
and off by automatic valves and the contents forced to their destination 
through cast iron mains. 

Another utilization of compressed air at the World’s Fair was that of 
painting the large buildings by means of a spray, the air forcing the 
paint through a hose to a nozzle which is handled by the painter instead 
of his brush ; playing away at the object to be painted much after the 
manner of the gardener on the lawn. In the dome of the Horticultural 
Building the painter stood about 70 feet above his source of supply, and 
a large amount of space was covered in an incredibly short time by this 
method. 

The Australian sheep shearing machine is another mechanical device 
operated by compressed air. It is claimed for this machine that a hun- 
dred sheep can be sheared in the time formerly required for 70, that the 
value of the wool is enhanced by its use, and that the animal is never 
mutilated. It operates at 40 pounds air pressure, and makes 6,000 revo- 
lutions per minute, the exhaust air preventing the generation of undue 
heat. 

An application of another old idea depending upon compressed air for 
its success has recently been attempted—that of raising sunken vessels 
by placing collapsible india-rubber bags in the hold of the vessel and 
connecting these bags by means of hose to an air compressor located 
upon a tug at the surface. When the bags are inflated to a pressure of 
60 to 80 pounds per square inch it is claimed that enough water is ex 
pelled from the hull of the ship to restore very nearly its original buoy- 
ancy. The schooner Glenola, sunk off the Long Island coast, was re- 
cently raised by this method. It has been proposed to adapt this same 
principle to all new vessels by dividing each ship into airtight compart- 
ments, with doors properly packed, each compartment being supplied by 
a tube from an air compressor. With a suitable system of switches the 
water could be ejected from any compartment should a leak become 
manifest on an electrical indicator in the switch room. 

In the purification of a city’s water supply compressed air is used 
largely. A plant was installed by Professor Leeds, at Hoboken, i0 
1884, the air being used at 128 pounds pressure. Since that time com- 
panies (now merged into one) controlling the various existing methods 
6f purification have established plants in many cities and towns in the 
United States. 

A large number of experiments with compressed air are continually 
being tried. Among the uses which have never been reduced to the 
practicability of commercial requirements, I am reminded of an exper 
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iment which was tried some years ago, before the small steam racing 
crafts of to-day were contemplated. A steamer was seen one day to 
pass through the Kill von Kull at the then extraordinary speed of 25 
miles per hour. This was accomplished by means of two air compress- 
ors pumping air beneath her hull, thereby imparting great buoyancy. 
Unfortunately the swell from her rapidly revolving paddles was so 
great as to wash over piers and wreck small boats, and it was even al- 
leged that it injured oyster beds in the vicinity. A drag was adopted to 
keep down the swell, but the expense of operating in this manner was 
to? great, and the project was abandoned. 

In addition to the various applications of compressed air already enu- 
merated, it is employed to operate the steering gear of vessels, to supply 
divers in submarine operations, to mold patterns in foundries, and a 
Western railroad is reported to clean the seats of its passenger cars with 
jets of compressed air. Physicians use air largely for treating patients 
by means of a spray, and hospitals are equipped with chambers in which 
the patient breathes air pumped in at a pressure of 30 to 40 pounds per 
square inch. In some of our large buildings any depreciation of pres- 
sure on the hydraulic elevator tanks is replaced by means of compressed 
air. 

In fact, there seems to be no limit to the employment of this power, 
and inventions in the success of which it is an important factor, and 
new methods of performing old tasks which it renders possible, are con- 
tinually being introduced. And with the recent improvements in the 
direction of increasing the economy and efficiency of the prominent 
types of air-compressing machinery, and the further advantages realized 
from developing increased power by reheating the air, many foresee the 
era when a central plant will be established and a compressed air main 
will be situated under every street, operating mills and factories as in 
Paris and Birmingham ; ventilating buildings in summer and warming 
them in winter; preserving perishable merchandize in cold storage; op- 
erating elevators, grinders, pumps, saws, printing presses, lathes and 
the countless other machinery of commerce. Others even go further 
and look for its introduction into houses, the same as gas and water, for 
ventilating, for warming in winter and cooling in summer, and for op- 
erating lifts, sewing and washing machines, and even clocks. 

In compressed air we have a power ever ready to do our bidding, 
summoned or dismissed by the simple turning of a valve. It operates 
in place of steam without the least change of plant, obviating the em- 
ployment of engineers and firemen, doing away with boilers and their 
accompanying disadvantages of waste steam, smoke, ashes, dirt, dust, 
risk of explosion, disagreeable odors, the expense of cartage, increased 
rates of fire insurance, water tax, etc. The old maxim, that ‘import- 
ance oft attaches to trifles light as air,” becomes doubly true when we 
consider that this atmosphere, always so necessary to human existence, 
is being concentrated and harnessed to the service of mankind in so 
many new and widely different ways. 








Notes on Water Power Equipment. 
ee e 

Mr. A. W. Hunking, in a paper read before the Boston Society of 
Civil Engineers, remarks that in comparing different makes of water 
wheels by means of reliable tests, it is found that their efficiency under 
favorable circumstances ranges generally from 80 to 85 per cent., and 
any wheel above the 80 per cent. grade may be considered good. Ac- 
cordingly 80 per cent. useful effect is assumed as a basis for comparison 
in the paper, and it isalso assumed that water is furnished to the con- 
sumer in the manner practiced at Lowell, Lawrence and Holyoke, where 
measurements are made daily of the amount used ; also a unit of 600- 
horse power is taken and a fall of 13 feet with the wheels generally run- 
ning at full capacity. This amount of power would require 509 cubic 
feet per second with 80 per cent. efficiency, and 582 cubic feet with 70 
per cent. The difference between these two volumes, 73 cubic feet, is 
capable in itself of developing on an 80 per cent. wheel with a fall of 13 
feet about 854-horse power. In undertaking to establish a commercial 
value for this 85}-horse power, we may trench on debatable ground 
owing to the different lights in which an engineer may see fit to estab 
lish values, 

At Lowell, Mass., where Mr. Hunking was for several years connected 
with the corporation managing the water power of the Merrimac River, 
the years 1888-90 were remarkable for the amount of rainfall. The 
‘‘flood-water” stage prevailed in the river for 72 per cent. of the whole 
period, and the “‘ ordinary-water ” stage nearly all of the balance. To 
base the value on these conditions would reduce the average annual cost 
of water power at Lowell toa minimum, assuming the rates to be al- 
ways as at that time—viz., $4 per mill power per day during ‘‘ ordinary 





water,” and $2 during ‘‘ flood water,” the mill power being equivalent 
to 85 gross horse power. The average annual cost per horse power on 
the above basis was for the period indicated $11.64 on the shaft, assum- 
ing 80 per cent. efficiency. If a 70 per cent. wheel were chosen, the 854- 
horse power required in addition to that for an 80 per cent. wheel would 
cost $995.22, which is the interest at 6 per cent. of $16,500. When it is 
recalled that the entire cost of an equipment with 80 per cent. wheels 
should not exceed $15,000, exclusive of masonry, and long feeders 
adapted alike to either equipment, it will be seen that the difference in 
cost between wheels with the highest and lowest efficiency could have 
been easily afforded. 

Another view of the matter is to be taken in the case of many streams 
which furnish sufficient water to owners of the power rights to supply 
low efficiency wheels many months in the year, and probably have a 
large waste in addition. Under these conditions the loss due to low 
efficiency can be charged against the wheel only during the part of the 
year when the stream fails to meet the demands of the wheel and the de- 
ficiency in power is made up by steam. Assuming this deficiency to 
occur for three months in the year, then the loss averages about 21- 
horse power throughout the year. If the value of power is estimated at 
$10 per horse power on the shaft, the loss is equal to $210, which is the 
interest at 6 per cent. on $3,500. Again, if the power is assumed to be 
worth only $5 per horse power, the capitalized loss will be about $1,750, 
which is more than 10 per cent. of the first cost of the high efficiency 
equipment at $25 per horse power. Such cases as the foregoing are 
probably infrequent, but they outline to some extent the consideration 
of which the matter of efficiency is worthy. 

Peculiarity of construction, durability and strength of parts, are other 
factors which must be judged from such information as can be obtained. 
Most of the wheels in the market to day are made largely, if not entire- 
ly, of cast iron, and when suitably designed to withstand the heads un- 
der which they are to operate, will prove very durable, judging as well 
as possible from past experience. The only protection which the engi- 
neer has against imposition is to provide in his contract for a trial before 
acceptance, either in situ or in some such place as the Holyoke testing 
flume. If conducted at the latter place, Mr. Hunking states that the 
cost is not excessive and the test is equivalent to one in situ so long as 
the conditions of head and setting are similar in both cases. In connec- 
tion with the matter of construction as effecting efficiency, attention is 
called to a pair of wheels with heavy cast iron buckets noticed in Min- 
neapolis. On the convex or back side of every bucket in the wheel a 
place as large as a man’s hand had been eroded, slightly at the outer 
limits and growing deeper toward the center. The cavities were at the 
same part of each bucket, and a hole about an inch in diameter had 
been worn completely through the metal in each case. This erosion is 
attributed to internal eddies in the wheel, which caused a perpetual 
drilling on account of the grit in suspension in Mississippi river water. 

The next point worthy of note is the use of large openings in the 
more modern wheels, a practice brought about by John McCormick 
and exemplified in the design of his ‘‘Improved Hercules” wheel and its 
prototypes, for which he is undoubtedly entitled to the everlasting grat- 
itude of the water power community. By the use of fewer buckets and 
guides, comparing wheels of the same diameter, he has materially in- 
creased the size of the openings so that many of the floating obstructions 
abounding in the average river are allowed to pass through the wheel 
without injury to it, and without clogging its channels, as was too often 
the case with wheels of smaller openings. Many instances could be 
cited where the older style of wheels have become entirely stalled from 
an accumulation of leaves, sticks and other debris in the stream, enter- 
ing the wheel and choking its channels until the wheel refused to turn. 
This difference in the size of openings will be appreciated when it is 
stated that the openings in a 100 inch Boydon wheel at the Tremont 
mill, the test of which is given in the late James B. Francis’s ‘“‘ Hy- 
draulic Experiments,” were 44 in number and measured about 7 inches 
in width by 11 inches in height. A 72-inch Swain wheel of somewhat 
greater capacity has 25 openings, each 8} x14 inches, and a 48-inch 
McCormick wheel of about the same capacity has 19 openings measur- 
ing 8} x 19 inches, and in spite of this great increase in the size of open- 
ings, its efficiency is up toa high mark. It should not be understood 
that the above figures indicate the least cross-section of the water pas- 
sages of the wheels; they simply indicate in a general way, and with 
sufficiently close approximation, the difference in the types of wheels. 

Much has been written by various authors on the subject of low- 
speed and large-diameter wheels compared with high-speed and small- 
diameter wheels. In considering this subject it must be borne in mind 
that this matter of speed is relative merely ; a wheel develops different 
speeds under different heads, since the outer circumference must be run 
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at about 70 per cent. of the velocity due to the head to obtain its highest 
efficiency. 

In the adoption of a wheel the engineer must have in mind the deliv- 
ery of the power developed, and it frequently happens that the manner 
in which this delivery is limited has a controlling influence in the selec- 
tion of the wheel. As a rule, all old mills were speeded to run very 
slow, but the present great competition in all lines of business makes it 
imperative for the manufacturer to run his machines at increased speed. 
-Here is an opportunity for the class of fast-running wheels under 
the head available, and the wheel giving the desired speed with properly 
proportioned belts or gears and the necessary power at the same time, is 
the wheel to be selected. 

Electric machinery as constructed up to the present time by most 
manufacturers, has called for fast-running wheels under all moderate 
‘heads, in order to furnish anywhere near the speed demanded, and it 
requires more than an ordinary fall to supply the speed to drive this 
class of machinery without having to resort to countershaft driving. 
Except in mountainous districts which furnish water power peculiar to 
itself, falls are but rarely found which give too high a velocity. When 
this is the case, however, the difficulty can generally be overcome by a 
special pattern of wheel, derived from one of sufficient diameter to give 
a ‘suitable speed with the available head, by cutting down its depth and 
thus reducing its capacity. It is evident that on a moderate fall a reas- 
onably high initial velocity is desirable in the wheel to save as much as 
possible in the size of the gears, when the power is taken off by this 
means. 








Combination Heating. 


$e 
By Mr. Grorce Horrman. 


The word ‘‘ combination ” may be defined as the result of combining 
or joining together two or more different elements or systems into one 
harmonious whole. There are several distinct and different systems of 
heating, and the combining of any two of these systems into one would 
naturally result in a combination system. The specific form of combi- 
nation heating which I wish to treat of is obtained by a combination of 
steam or hot water and air, or, as it is commonly called, furnace heat. 
The advantages of the combination system in buildings suitable to its use 
are manifold, but in order that these advantages may be made apparent 
it may be necessary to diverge a little. Heat issupposed by many tobe an 
actual and discernible substance, and until within a very few years even 
the more advanced students of natural physics were of the same opinion. 
Later investigation has shown that heat is nothing more or less than 
molecular motion, consisting in case of air of nearly uniform rectilinear 
motions, with sudden changes in direction and velocity when the mole- 
cules come too near one another ; in case of a liquid of irregular wan- 
dering of its molecules, and in case of a solid of orbital or oscillatory 
motions. By the foregoing definitions it will be readily seen that air 
will absorb heat much more rapidly than either liquids or solids, and as 
in combination heating we are depending for fully 50 per cent. of our 
heat on air heat, the natural conclusion is that a combination heater 
will'give results in the rooms to be heated much quicker than either 
straight steam or straight hot water. 

Heat is communicated from one body to another in three ways, viz.: 
Radiation, convection and conduction. Radiant heat passes from one 
body to another at a distance through the air in straight lines and with 
great velocity, but it does not, to any appreciable extent, warm the air 
through which it passes. Conducted heat passes from one particle of 
matter to another at insensible distances, as an iron bar with one end in 
the fire becomes gradually heated at the other end. Convected heat is 
the movement of the heated body itself from one point to another, as the 
circulation of hot air or hot water. In combination heating we again 
have an advantage over straight steam or hot water, as we utilize in the 
rooms to be heated two or three processes of heat distribution—i. e., 
radiant and convected heat—while in steam or hot water only the radiant 
heat is utilized. 

One of the most important features of combination heating is the fact 
that where the air supply is taken from the outside, as it always should 
be, it insures a perfect ventilation throughout the building, as well as 
heat. The necessity for ventilation is very little appreciated by the gen- 
eral public, but as heating and ventilation have always seemed to me to 
be inseparable, and as the people naturally turn to our profession for 
their knowledge of these matters, it might be well for me to ask, What 
is ventilation and why is it necessary? Ventilation is the act of replac- 
ing foul, impure air, in a confined space, with pure air. Please note 
that word “‘ replacing.” Times without number have I had people as- 
sure me that they had looked out for the ventilation of their houges, as 





they had fireplaces in all the principal rooms. When asked if they did 
not know that ‘‘ Nature abhorred a vacuum,” and that their fireplaces 
would not exhaust unless there was some means provided for replacing 
the air thus removed, would reply, ‘‘ They had not thought about that, 
but guessed there would be enough leaks in the doors and windows any- 
way.” I could cite any number of leading authorities and read whole 
chapters showing the necessities of ventilation and the vast conse- 
quences of the result of continued breathing of impure air, but a mere 
statement of the component elements of air will suffice for this article. 
If we divide air into 10,000 parts its composition would be as follows: 
Oxygen 2,096, nitrogen 7,900, and carbonic acid 4 parts. When the 
proportion of carbonic acid in a room is increased from the normal 
amount of 4 parts in 10,000 to between 5 and 7 in 10,000, a faint, un- 
pleasant odor is usually perceptible to one entering from the fresh air. 
if the proportion reaches 8 per cent. the room is said to be close. <Ac- 
cording to some authorities a full-grown man at rest will exhale through 
the pores of the skin and from his lungs nearly } cubic foot of carbonic 
acid per hour. Taking a room containing 2,500 cubic feet of air in its 
normal condition, we find that the air contains 1 cubic foot of carbonic 
acid. Now, let us suppose this room to be a sleeping room, not venti- 
lated, occupied by two persons eight hours each night. If the windows 
and doors of the room were closed during the eight hours the natural 
portion of carbonic acid would be increased to about 13 cubic feet (or 1 
part to 200), and the occupants would rise in the morning with depress. 
ing headache. A person coming into the room from the outside would 
declare the air to be ‘‘ foul,” and a man does not need to be a crank on 
ventilation to reach the conclusion that such a situation would be any- 
thing but healthful. This condition could be obviated, to a certain ex- 
tent, by raising the windows, but that practice is dangerous in results, is 
a prolific source of colds and sickness, and as a means of ventilation to- 
tally unreliable, not to mention the morning’s discomfort of arising in a 
cold room. Accurate ventilation will replace the air in a given room 
every 20 or 30 minutes without draft. 

I wish to call attention here to the reason why the combination heater 
will from natural causes give more perfect and greater results in venti- 
lation than it is possible to obtain from indirect steam or hot water, more 
particularly hot water. The force which we use to crowd the fresh air 
into the room and drive the foul air out is due to the expansion of the 
fresh air by heat. Air expands ;}, of its bulk for every degree it is 
heated above 32° F. 

Thus it will be seen if we heat the air 55° warmer than the surround- 
ingair we have increased its bulk nearly one-tenth. The greater the 
difference in temperature the greater the expansion, and, as a natural 
consequence, the more rapid the movement of the warmer air. On a 
moderate winter day the indirect radiator in a hot water job is rarely 
heated over 130° to 140° F., and as it is not possible for the air in passing 
through the stack to absorb more than from one-half to two-thirds of 
the heat, the temperature of the air flowing into the room under such 
conditions will rarely exceed 75° to 80° F. As the force with which the 
air comesinto the room depends upon the difference in temperature of 
the air in the stack and the air4n the room, it will be readily seen that 
the movement must be very sluggish. With the combination heater, 
the air coming in contact with the fire and smoke surfaces only, the 
temperature is raised much higher, with the result of a rapid flow of a 
large volume of air into the room in question. 

Now one more point, then I am through. In installing a combination 
job great care should be taken to place the heater as near the center of 
of the work as possible, locating all air registers as near the heater as 
practicable, so as to insure short connecting pipes in the basement. Al- 
ways locate registers away from windows or cold walls, selecting, if 
possible, the warmest side of the room, Cold and warm air are always 
antagonistic, and you should give the warm air all the advantage pos- 
sible if you wish for the best results. 

Lastly, the combination system of air and water heating particularly 
is in the market to stay, and to you who are interested in residence or 
school heating the subject is worthy of your most careful consideration. 








Progress of Smoke Abatement in St. Louis. 
——<— 

At a meeting of the Engineers’ Club, of St. Louis, Prof. W. B. Potter 
read a paper, the title of which is given in the heading., In the course 
6f his remarks he said that two inspectors had been appointed, who had 
been busy on preliminary work for the past two months, and that 
prosecutions were now about to be started against offenders, for which 
purpose a special attorney had been secured by the Citizens’ Executive 
Committee. A month’s notice was served on offenders after having been 
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reported by the inspectors, after which time they are to be prosecuted if 
they do not abate their smoke. The paper also stated that the Smoke 
Prevention Committee, of which Professor Potter was Chairman, was 
not prepared to make a final report, as only three devices had been 
thoroughly tested—the Hawley down-dratt, the Boileau, and the zig zag 
grate bar. 

About 50 different devices for preventing smoke are in use in St. 
Louis, some of which were quite extensively and successfully used. 
Difficulty was found in getting accommodations for testing new devices, 
but five more are to be tested next month. The steam jet principle is 
used in many of the devices, the down-draft in several others, and cok- 
ing arches in others. So-called combustion powders or compounds, to 
add to coal before or during use, are being advocated. These usually 
consisted of about 25 per cent. of niter, with salt, sulphate, or carbonate 
of soda, carbonate of ammonia, etc., which were supposed to improve 
the combustion, prevent smoke, and slag the ashes ; the paper states 
that they are valueless, as the amount of niter was too small to do any 
good, as only 3 pounds of powder is used, while the trouble with our 
ashes is that they are too fusible already, and henceclinker on the grate 
bars. 

The assertion was made that the work of the Committee had resulted 
in creating a demand for better designed boilers and greater care in 
operating, besides abating the smoke ; that more care was being exer- 
cised in selecting fuels, and that probably coal! would soon be sold on 
the basis of heat units capacity in this market. The steam jet principle 
is usually quite effective in preventing smoke, but generally at a slightly 
increased consumption of fuel. The paper cited a case, however, where 
an economy of 18 per cent. had been attained with a steam jet where a 
bed of 15 inches was carried on a hard-worked boiler, though when the 
thickness was increased to 20 or lessened to 8 inches there was a loss in 
economy and capacity. The down-draft type was not only effective in 
preventing smoke, but increased the efficiency and economy of the 
plant, and 40 to 45 pounds of coal per square foot of grate surface, with 
a good draft, or 50 pounds with a strong draft, could be burned on down- 
draft grate bars. 

The Wabash railroad was said to be preventing smoke on its locomo- 
tives by a combination of a steam jet and a baffle arch, which latter did 
away with the excessive noise of the jet. A new down-draft device had 
been brought out in London, England, for domestic stoves and ranges, 
that was quite successful and which promised to solve the smoke prob- 
lem from dwellings, but smokeless fuels, like coke, anthracite, oil, and 
gas, are already available, which not only prevented smoke, but are 
much cleaner, and crushed coke is but little more expensive than coal. 

The paper was discussed by Messrs. Brunner, Colby, Professor John- 
son, Bryan, Moore, Professor Wheeler and Professor Kinealy. Mr. 
Bryan stated that the extra expense of adding a down-draft device to a 
100-horse power plant was about $800, while Mr. Moore added that an 
economy of about 23 per cent. in fuel would thereby be saved. Prof. 
Potter stated that no ordinary grate bars would satisfactorily prevent 
smoke, over long periods, where the care of the fireman had to be de- 
pended on, no matter how slow the rate of combustion. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
cocina 
THE proprietors of the Standard Gas and Electric Light Company, of 
Huntington, L. I., it is said, have at last reached the point where they 
announce their ability to supply gas for lighting and fuel purposes to 
the residents on the lines of the Company’s mains. It is high time that 
this was done. 





MANAGER THomas, of the Vancouver (B. C.) gas works, rejoices in 
the possession of a new set of purifying boxes, 16 feet square by 4 feet in 
depth. The body of the boxes is in cast iron, the covers being of 
wrought iron. The prepayment meter has also been introduced in 
Vancouver, where it has met with some favor. The instrument used is 
that made by Messrs. W. & B. Cowan, of London and Edinburgh, and 
it is adjusted for operation on a basis of coin equal to the U. 8. 25 cent 
piece, 


THE Reading (Pa.) Traction Company has placed the order for its 
new car house with the Berlin Iron Bridge Company, of East Berlin, 
Conn. The side walls are to be of brick, and the roof is to be of iron, 
and the dimensions of the structure are 180 feet in length by 85 feet in 
width, The width is divided into two parts of 42} feet each, a row of 
columns supporting trusses at the center. 


THE Philadelphia Telegraph says that on the 6th inst. the Committee 
of Councils on Municipal Government agreed to favorably recommend 











an ordinance to advertise for pruposals for the erection of a plant at 
Point Breeze for the manufacture of water gas; the price at which it is 
to be furnished to the city holders to be open to competition ; the con- 
tractors to furnish $50,000 bonds for carrying out the terms of their pro- 
posals. The ordinance was drawn in pursuance of a proposition from 
the National Steam Heat and Power Company, of which Colonel John 
I. Rogers is President, to erect a plant and furnish water gas to the 
city holders of an illuminating power of 22 candles at 25 cents per 1,000 
cubic feet. The offer of the Company is to be given a 30 day test. 
There was a lengthy discussion in the Committee, but the ordinance 
was finally acted upon favorably. 





Mr. C. 8. Putnam, formerly engineer of the Petaluma (Cal.) Electric 
Light Company, has accepted the position of Superintendent of the elec- 
tric light plant at Hayward, Cal. 





THE water power that drives the dynamos that Portland (Oregon) de- 
pends upon for its street lighting is at such a high stage that the hand- 
somest city in the Webfooted State has found itself in darkness more 
than once during the present rainy season. Anent this uneven state of 
affairs the Oregonian recently had the following to say: ‘* For several 
nights Portland has had no street lights, which is due to high water at 
Oregon City. The experience proves that we do not really need any, 
and that the city may save $80,000 a year. After this experience it will 
be absurd to pretend that we need to expend any such sum for lights. 
We can do just as well without.” 





THE authorities of Cohoes, N. Y., have awarded the contract for the 
public lighting to the Cohoes Gas and Electric Light Company, the 
Company agreeing to maintain any desired number of 2,000-candle 
power arcs, on the basis of a payment of $108 per arc perannum. The 
agreement is to last for five years. 





On January ist, 1894, the price of gas supplied by the Malden and 
Melrose (Mass.) Gas Light Company is to rule at $1.90 per 1,000 cubic 
feet, gross, payment of accounts within 20 days from their presentation 
to entitle the consumer to a rebate of 30 cents per 1,000. 





THE Lynn (Mass.) Gas and Electric Light Company has moved its 
electric light plant from the old works on Pleasant street to the hand- 
some new station recently constructed on the site of the gas works. 





A CORRESPONDENT at Atlanta, Ga., writing to us under date of De- 
cember 3d, says: ‘‘ At a special term of the Superior Court the Gas 
Light Company, of Augusta, Ga., through its attorney, Leonard Phin- 
izy, obtained an order from Judge H. UC. Roney granting that Company 
amendments to its charter, allowing the Company to conduct in the 
future a coal, wood, oil and stove business. The Gas Company has ar- 
ranged with Mr. George S. Hookey for the purchase of his coal busi- 
ness, the new purchaser to take control on the 16th inst. As you know, 
Mr. Hookey has resigned the Superintendency of the’ Augusta Com- 
pany, and his successor will be Mr. T. W. Summers, formerly under 
Mr. Baxter, at the Detroit works, and later, I think, in charge of the 
Penn Yan(N.Y.) gas plant. Mr. Summers takes active charge at: Au- 
gusta on January ist. President Barnes is now North, incompany with 
Mr. Summers, considering and investigating certain additions and im- 
provements to be made to the gas plant. It is also said that the Com- 
pany proposes to start an electric lighting plant here, to enable it to bid 
for the lighting of the streets of the city.” 





DespITE the fact that the public electric lighting of Lawrence, Mass., 
which has been carried on for several years by the Lawrence Gas Com- 
pany, was always maintained at prices which seemed to outsiders to be 
ridiculously low, the local authorities were in the not long ago seriously 
considering the advisability of engaging in the business on municipal 
account. In fact, a more or less extended investigation of the experi- 
ence of other municipalities in this direction was made, which, however, 
luckily for the ultimate benefit of the taxpayer, failed to convince the 
rulers of Lawrence that it would be a good thing for them to try it on. 
Even the contractors admitted that Lawrence was not as well lighted as 
it should be, but they had nothing to choose from in respect of bettering 
the condition of things, since the City Fathers not only specified the 
number and type of electric lights that were to be used, but also desig- 
nated the points where the lights should be placed. This fall, however, 
the Gas Company was asked to bid on a new contract, which called for 
a greater number of lamps, and after some debate the new agreement 
was signed about November Ist. Since the date of signing the Com- 


pany has been busily engaged in putting the new lamps in circuit and- 
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in making some re-arrangement of those already in use, and it was not 
until the 9th inst. that all of the new arcs were started up. It so hap- 
pened that the initiation of the improved lighting was made when the 
ground was covered with a mantle of snow, and the general effect was 
excellent indeed. The new lights consist of 15 full arcs and 45 divided 
arcs. As the arcs (85) formerly in use were placed on the chief corners 
in the center of the city, the new ones have been located between these, 
to fill out dark places, and also on the most frequented thoroughfares in 
the residential portions of the city. Hitherto these portions have been 
lighted exclusively by incandescent electric lights, so on the evening in 
question, as will be the case in future, people taking the frequented 
thoroughfares on their way home, had the advantage of some well- 
lighted corners, at least, and everyone seemed very much pleased. Law- 
rence is peculiarly situated in one respect. The city is in a valley sur- 
rounded by three hills, which are pretty well covered with houses. Up 
each of these hills only one or two main streets run, so that Mr. Hum- 
phreys, in laying out the lights, took good care of these avenues, to the 
delight of the residents of those sections. Another scheme which has 
been kept in mind was to light the streets which lead to the adjoining 
boroughs of Methuen and North Andover, both of which towns are 
lighted by the Lawrence Gas Company ; and Mr. Humphreys has been 
working of recent years in the direction of having them light the 
streets leading to Lawrence, wherefore the matter has been pretty well 
completed by having Lawrence light its thoroughfares in these direc- 
tions. The terms of the new contract cover about 530 incandescents, 
100 full ares and 45 divided arcs, the rates being $100 for full arcs and 
$90 for divided arcs, on an all night table. These rates are low, but, as 
before intimated, Lawrence always has had low prices on arcs. Back in 
1882, before the Gas Company had control of the business, the city was 
paying only $10 a month for arcs, burning till 12 o’clock, when other 
cities were paying twice that price. The figure was then forced down to 
$100 a year, and then the Company was asked to extend the lighting to 
12:30, and later, to light up mornings when the mill hands were going 
to work, the price remaining the same, This season, as noted in the op- 
ening sentences, the city started a committee to investigate municipal 
lighting, and as many of the figures of cost of electric municipal plants 
indicate very low prices, it was hard to combat this aspect of the case ; 
for although those familiar with the business know many of these fig- 
ures are unreliable, it is difficult to convince a city government of that 
fact, when the figures come to hand over the signatures of the city offi- 
cials. Moreover, there was some dissatisfaction at the street lighting, 
owing to the small number of arcs and the larger number of incandes- 
cents, which had been put in in previous years against the advice of Mr. 
Humphreys. It was, therefore, claimed that they could put in their own 
plant and get more light for less or the same money. It was this aspect 
of the case which led the Company to make the all-night proposition, 
and the placing of the new lights was left at the discretion of Mr. Hum- 
phreys. Saturday night week saw the completion of this contract, as 
already noted, and now the city has 100 full arcs and 45 divided arcs. 
In 1887, when Mr. Humphreys took charge of the arc light business in 
the city, there were only 20 arcs used by the city ; now there are nearly 
150. The total capacity of the arc plant at that time was about 80 
lights ; now it has increased to nearly 500. This bit of history also goes 
to show that the junior Vice-President of the American Association has 
lost none of the sure-going, systematic methods that marked his earlier 
management of the Lawrence Company. In fact, we might remark 
that he has brought them to fuller fruition. 





It is Colonel Frank 8. Richardson now, if you please, by virtue of 
his appointment to such position on the staff of the recently elected Gov- 
ernor of Massachusets. Nor can Colonel Richardson be said to be other 
than a veteran in the military circles of the State, for he served with 
distinction in the 2d Regiment of Massachusetts as Captain of Company 
F in that crack State corps. We tell you, they cannot get along with- 
out the gas men in any walk of life. We salute you, Colonel! 





Boaus gas meter inspectors are cropping out again, the police officials 
of several cities in as many States having been notified of depredations 
on by thieves who masquerade as inspectors of gas meters and 

e like, 





THE electric light plant at Taylor, Texas, was recently sold under fore- 
closure proceedings, at the instance of the Taylor National Bank, which 
had a claim against the property amounting to $7,000. The price paid 
was $8,500, and the purchaser was Hugh Burns, who it is said acted on 
behalf of the residents of Taylor, who propose to reorganize the concern 
yd keep up the business under new management. _ , 





DuRING the month of November the following dividends on gas shares 


were paid in San Francisco : 
Rate 


Per Share. Amount. 


$20,000 
6,000 


Central Gas Company 
Oakland Gas Company 
Pacific Gas Improvement Company..... 15,000 
San Francisco Gas Light Company 35,000 
Of these the dividends by the Central Company represents a quarter|y 
disbursement, the others being for the month of November alone. 





SOMETHING over a week ago a deed of warranty was filed in New 
Haven, Conn., transferring to the New Haven Gas Light Company all 
the property and possessions of the Fair Haven Gas Light Company. 
This proceeding was merely formal, in that the Fair Haven works have 
been actually under the domination of the New Haven Company for 
some time. The Fair Haven plant is located on Mill street at the inter- 
section of Saltonstall avenue. 





Tacoma, Washington, owns and operates on municipal account an 
electric lighting plant, and the men who are paid to operate it have an 
organization which they term the Sunflower Club. Some time ago the 
‘* Sunflowers” gave a ball, and the dancers glided and hopped under- 
neath the dazzling rays of several arc lights, which had been put in place 
without any authorization of the city ; nor did the ‘‘ Sunflowers” pay 
anything to the city for the illumination mentioned. Meanwhile Ta- 
coma taxpayers are asking themselves if such acts are “‘ regular.” 





Mr. C. F. Fotimer, Secretary of the Milton (Pa.) Gas Company, is 
greatly pleased over the results which have followed the inauguration 
in that bustling town of the dollar gas rate, net, for all gas used for fuel 
and power purposes. The gross charge is $1.25 per 1,000, and a dis- 
count of 20 per cent. is allowed on all bills settled by the 15th of the 
month. Mr. Follmer says that gas is supplied to several engines and a 
number of gas stoves with very satisfactory results to customers and 
Company. The general rates for illuminating purposes are as follows : 
the gross being $2 per 1,000 : 

Monthly Consumption. 
200 cubic feet or under 
300 to 6,000 cubic feet 
6,000 to 12,000“ 
12,000 to 20,000 ‘“* 
20,000 cubic feet and upward 


Discount. 
Per Cent. 


15 
175 
20 
25 


Net Rate. 
$0.50 
1.70 
1.65 
1.60 
1,50 





THE pryprietors of the Altoona (Pa.) Gas Company last month do- 
nated 1,000 bushels of coke to the Quick Charity fund of that city, and 
also agreed to deliver the same free to the worthy poor, on orders from 
the Superintendent of the Quick Charity. This generosity resulted in 
the relieving of so much distress that the Company ordered that a simi- 
lar donation be made in the current month. 





Cox. THomas AxworTHY, formerly well knawn in gas coal shipping 
circles from his connection with the New York and Cleveland Gas Coal 
Company, died at Hamilton, Ontario, on the afternoon of the 6th inst. 





Tue Fall River (Mass.) Gas Works Company is now comfortably in- 
stalled in its handsome new business offices, No. 9 Bedford street. 
Manager Brown and Superintendent Nute have managed to get together 
a very complete assortment of gas cooking and heating appliances, and 
the same are well displayed in the Company’s office quarters. 





‘“‘ OBSERVER” forwards the following under date of December 6th : 
‘The Committee on Street Lights of the Newton (Mass.) Council, to 
whom had been referred the order to investigate and report upon the 
feasibility and advisability of establishing a municipal gas and electric 
lighting plant in Newton, have made a report recommending that the 
City Council take immediate action whereby the city may avail itself of 
all the privileges contained in the act of the Legislature of 1891, entitled 
an act enabling townsand cities to establish and maintain plants for the 
manufacture and distribution of gas and electricity. The report was 
accepted, and its acceptance was followed by the presentation of an 
order by Alderman Roffe, directing that the City Council determine to 
adjudicate and to exercise the authority conferred by Chapter 370, Acts 
of 1891, entitled an act enabling cities and towns to establish and main- 
tain plants for the manufacture and distribution of gas and electricity. 
Mayor Fenno inquired as to the significance of the above order, and 
Ald. Roffe replied that it committed the city to an exercise of its rights 
and privileges under that act, a course that would enable the next City 
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Council to refer the subject to the people at large at the next municipal 
election for ratification. The order was then unanimously adopted.” 





‘“‘OBSERVER” sends the following, respecting the progress of the 
Waltham (Mass.) Gas Light Company, taken from a local paper: ‘‘ The 
artificial lighting of streets, stores and dwellings from a commcn or 
central station, under the then new method of gas manufacture and 
distribution, dates from the year 1853. During the early part of that 
year several public-spirited men petitioned the Legislature for a char- 
ter, which being granted, the Waltham Gas Light Company became a 
body corporate April 1, 1853, with a capital stock of $35,000. The first 
Board of Directors comprised Dr. Horatio Adams and Messrs. R. P. 
Davis, I. R. Scott, R. S. Warren and H. Moore; Mr. Thomas Page was 
Clerk and Treasurer. A lot of land comprising about 5 acres was pur- 
chased near the river, on what is known as the South Side, and the 
Company began business. The first holder erected had a capacity of 
30,000 cubic feet, and so great was the demand for the new method of 
lighting that a second soon followed. For a few years these two sup- 
plied the demand, but the steady growth of the town caused a third 
holder to be erected, which was followed about 13 years ago by the 
fourth and last, the total capacity of all being about 350,000 cubic feet. 
The gas plant as it stands to-day comprises the generating building, 
holding 8 benches of 6 retorts, with a total capacity of 400,000 cubic 
feet per diem, with well equipped buildings holding the exhausting, 
condensing, scrubbing and purifying apparatus, station meter, steam 
equipment, storage houses, and soon. The whole shows up a well ar- 
ranged plant, easily accessible from either the railroad or street, and 
located on one of the prettiest plots of land in Eastern Massachusetts. 
The fact that landscape gardening has been a feature ever since the or- 
ganization of the Company is what makes the surroundings so attrac- 
tive to the passer-by. When the innovation of electric lighting came 
along, Waltham was not slow to get into line. The subject was first 
broached in Waltham early in 1886, but before a decision was arrived 
at considerable controversy ensued. While the Gas Company stood 
ready to take hold of the project and push it to a successful issue, there 
were others who thought they could see a dollar in the venture, and a 
new Company was organized. The feeling, however, seemed to be that 
the Gas Company could furnish cheaper lighting, from the fact that it 
had a waste product of coke from its retort house with which to gener- 
ate power for the dynamo engines ; that it had other material which a 
new company would of necessity be obliged to purchase, together with 
the fact of the availability of the plant itself. The result was that dur- 
ing the summer of 1886 a committee appointed from the new Company 
met and conferred with the Directors of the Gas Company, the result 
being a transfer of all rights from the former to the latter. The Com- 
pany having the franchise began work at once under the name of the 
Waltham Gas and Electric Company, and immediately began the erec- 
tion of a new building. The structure was 48 feet by 70 feet, of brick, 
and two stories in height. Two Armington & Sims 60-horse power en- 
gines, two 50 arc light and one 650-light incandescent T. & H. dynamos 
were purchased, and so rapidly was the work rushed that on Christmas- 
eve, 1886, the first current of electricity was turned on, 19 street lights 
being connected at the time. Power was furnished from a 160-horse 
power boiler, located in the gas manufacturing building. The demand 
for the lights was such that only a few weeks elapsed when 25 commer- 
cial are lights were added. With continual additions to the dynamos 
already in use they soon became overloaded, a 56-horse power straight 
line engine was put in, together with a third arc dynamo and a 1,500 in 
candescent alternating machine. With the machinery and dynamos 
then in use the building was somewhat crowded. To increase the plant 
a new building was needed, and in 1889 its erection began, being a du- 
plicate of the first. In the west end of the new structure was built an 
engiue room, 45 by 38 feet, and three upright Manning boilers, of 150- 
horse power each, placed therein. In the adjoming portion of building 
was placed a 300-horse power compound condensing engine. The New- 
ton street railway having put in an electric circuit for its cars, the Wal- 
tham Company contracted to furnish power, the result being the pur- 
chasing of two 80-horse power generators. For a year business was 
conducted with this plant, but the normal growth of the city, the addi- 
tional power required for street railway service, and ademand for power 
for local manufactories caused another increase. Two more 80-horse 
power generators were purchased, which covered all demands for the 
lime, and a 60-are light dynamo added. Eighteen months later an an- 
ex was built adjoining the power house, to which was transferred the 
original plant of three engines and three dynamos. The again crowded 
building rendered this step necessary, and to economize space a second 
300-horse power engine supplanted the three removed. Last year, in the 





summer, two additional upright 150-horse power boilers were erected in 
the boiler room, with a foundation for a third when it should be re- 
quired. At present there are about 160 arc street and about the same 
number of commercial lights in use, with dynamos equal to a capacity 
of 300 more; the incandescent dynamos are equal to the supply of 5,000 
lamps. The present Board of Managers is: President, Lowell Clark ; 
Treasurer, Manager and Clerk, George A. Stearns ; Directors, A. M. 
Goodale, John R. Farnum, William Roberts, A. T. Lynam and Augus- 
tus Flagg. Col. C. F. Spaulding is General Superintendent and F. T. 
G. Hill is the Electrician, both gentlemen having been with the Com- 
pany for several years.” 





Mr. F. M. NicHois, Mayor of Wilkes-Barre, Pa., has recommended 
to the City Council the passage of the following ordinance : 

Section 1. That all gas companies doing business in this city are here- 
by required to immediately stop any leakage of gas from their mains or 
other pipes at any point where the same is injurious to the health or 
comfort of the people, under a penalty of not less than $5 or more than 
$25 for each and every day the said leakage is permitted or suffered to 
exist after notice thereof is given to the company blamable therefor. 

Section 2. Whenever any leakage, such as that named in the first 
section of this ordinance, shall exist in any neighborhood occupied with 
the pipes of more than one gas company, and on account thereof the 
company responsible for the same cannot be ascertained without in- 
vestigation, in case any or all of the said companies refuse or neglect to 
forthwith make such investigation after receiving notice of said leakage, 
it shall be the duty of the City Engineer to cause the same to be done, 
and for that purpose he is hereby authorized to expose the pipes of said 
companies, employ experts and incur any and all other expenses neces- 
sary to a discovery of the cause of said leakage, and the company owa- 
ing the pipes from which it is thus ascertained the said leakage issues, 
shall immediately reimburse the city for the moneys used in payment of 
the aforesaid expenses, and make such repairs of their pipes as is neces- 
sary to stop the said leakage in the manner provided in Section 1, and 
in default of compliance with this latter requirement, be liable to the 
fine imposed in said section. 





IT is said the demand for gas at Morristown, N. J., is so great that 
the new plant constructed there some two years ago is unequal to the 
supply thereof. 





THE contract for the placing of machinery and the laying of mains for 
the West Side Gas Company, which proposes to supply gas to the resi- 
dents of Edwardsville, Kingston and other boroughs close to Wilkes- 
Barre, Pa., has been awarded to Mr. A. J. Roat. We understand that 
the generating apparats is to be of the improved Merrifield-Pearson- 
Westcott type, and that it will be erected by the Economical Gas Ap- 
paratus Construction Company, of Toronto, which controls the patents 
for the process named. Under the ordinance granted the West Side 
Company the latter agrees to be in position to supply gas to the residents 
by May 1, 1894. 


THE ordinance authorizing the city of Philadelphia to purchase the 
plant of the Philadelphia Gas Improvement Company has been ad- 
versely reported. 








THE storage plant which the Baltimore Consolidated Gas Company is 
constructing in the Catonsville district is being rapidly pushed. 





THERE is a chance that the gas plant at Eastport, Maine, will be over- 
bauled instead of being dismantled, the proprietors having reconsidered 
the conclusion to “‘ go out of the gas business for good.” 





A aas well of fairly good volume was drilled at Grand Junction, 
Colorado, some weeks ago. 








Transportation of Liquid Air. 


— 


In connection with the forthcoming lecture at the Royal Institution 
on ‘‘ Air, Gaseous and Liquid,” it may be mentioned that Prof. Dewar 
has successfully conveyed a considerable quantity of liquid air from 
London to Cambridge. The liquid air was carried in one of the double 
glass vacuum jacketed flasks, the space between the inner and the outer 
flask containing néthing but extremely attenuated mercurial vapor, to- 
gether with a little liquid mercury. On pouring liquid air into the inner 
flask its outer surface is rapidly covered with a mercurial film of extreme 
thinness, forming a reflecting surface highly impervious to radiant heat. 
As soon as this is formed the whole apparatus is packed in solid carbonic 
acid, which at once freezes the liquid mercury, arrests the deposit upon 
the mirror, reduces the mercurial vapor to an infinitesimal quantity, 
forms an almost perfect vacuum, and supplies an envelope 80° below zero. 
Thus protected, the liquid air reached Cambridge. The protective power 
of the high vacuum and the mercurial mirror will be better appreciated 
if it be borne in mind that the difference of temperature between liquid 
air and solid carbonic acid is the same as between ice and boiling water. 
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The Market for Gas Securities. 


The feature in the trading in city gas shares 
for the week was a sharp decline in the shares 
of the Consolidated Company, which on some- 

- what large offerings sold down to 1253. Yes- 
terday 800 shares were dealt in on the Ex- 
ch at 126} to 125%. At the close the high- 
est res for the day were reported, the 
quotations being 1264 bid, offered at 127; but no 
sales were made at a higher figure than 126}. 
Various causes were assigned for the slump, 
some asserting that quite a large block hitherto 
held for investment account was put on the mar- 
ket, and others held that the unusually 1 
offerings were chargeable to the belief of the 
holders that the incoming Legislature will or- 
der a reduction in the gas rate to $1. The phy- 
sical condition of the Company is first-class, 
and the business outlook is very favorable. We 
would strongly advise the purchase of the 
shares at the current price. The opening to- 
day (Friday) was 126 to 126}. Some sales of 
Standard preferred were recently made at 77, 
and 75 is freely bid. The regular quarterly div- 
idend of 1 per cent. on the preferred stock was 
declared on the 13th inst., and ‘is payable on 
January 2d. Other cityshares show no marked 
change. Brooklyn shares are strong and high- 
er, notably Hea ane and old Brooklyn, 
for which latter 115 is bid. Several judgments 
were recently entered against the Equity Com- 
pany, about which concern there soon ought to 

something reported in the nature of legal 
proceedings. Baltimore Consolidated is in bet- 
ter favor at 544 to 55, Chi gas is stronger, 
oo - to 68}, and Bay State is weaker, at 15 to 








Gas Stocks. 


—_— oS 
Quotations by Geo. We Close, Broker and 
Dealer in Gas Stocks, 


16 Watt 8t., New Yor Cry. 
December 18. 
. All communications will receive particular attention. 

ib pec hare. aa" quotations are based on the par value of 
. Capital. Par. Bid Asked 
Consolidated.............- $35,430,000 100 126 126} 

Gambitals...cvicecvesccccsccee 500,000 50 90 95 

Sorip......cc0. 220,000 — — 100 

Equitable...............0... 4,000,000 100 190 195 

‘6 §6Bonds........... 1,000,000 106 108 
Harlem, Bonds.......... 170,000 — 
Metropolitan, Bonds.... 658,000 108 112 
Mutual.......... eeesonenccss | ee 145 150 
‘¢  Bonds.............. _ 1,500,000 100 102 
Municipal, Bonds. 750,000 a 
ecvecscece 95 
160,000 100 
346,000 65 
20,000 a 


Standard Gas Co-- 


Gas Co’s of Brooklyn. 
Brooklyn........000.+ eee 
“« §. F. Bonds.... 320,000 1000 
Equity Gas Light Co... - 2,000,000 
| RSE _ 
Fulton Municipal....... 100 
‘ ss » Bonds. eee 
Peoples Seeeseteeteeeceseeeoes 
** Bonds (7’s)...... 
% “ bd (O's)...00. 
” Bonds (5’s) 
ORIG coctecsebesergesyedes 
66 GR siindncene cis 
. Bonds... 
Out of Town Ges Companies. 
Bay State Gas Co.— 


eeseee eeeeeececce 


Income Bonds..... 


5,000,000 32 
5,000,000 


2,000,000 25 





Soston United Gas Co. — 
ja Series S.F. Trust 7,000,000 1000 77 79 
eo. /* 3,000,000 1000 — 57} 
Buffalo Mutual, N. Y... 750,000 100 110 — 
~ 200,000 1000 95 100 
1,000,000 50 155 160 
Chicago Gas Company. 25,000,000 100 68 68 
Chicago Gas Light. & 
Coke Co.— 
G’t’d Gold Bonds 7,650,000 1000 814 814 
Consumers Gas Light 
— 30 
— & 
Cincinnati G. & C. Co.. 7,000,000 100 192 — 
Consumers Toronto.... 1,600,000 50 1844 187 
— 100 
— 65 
54} 55 
107 1074 


85 101 
Detroit Gas Co.—- 

1st Mortgage...... ° 45 

East River Gas Co., 
Long Island City..... 1,000,000 100 — 
Bonds...... ...se000 oe 86 

Equitable Gas & Fuel 
(Go , Chicago, Bonds 2,000,000 1000 — 
Hartford, Conn.......... 750,000 25 120 
750,000 20 190 
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DIVIDEND NOTICE. 


STANDARD GAS LIGHT CO. OF THE CITY OF NEW YORK, | 
71 BROADWAY, NEW YORK, Dec. 13, 1893. { 


The Board of Directors have this day declared a dividend 
of one (1) per cent. on the Preferred Stock of this Company, 
payuble on Jan. 2d, 1894, to stockholders of record at 3 o‘clock 
P.M, Dec. 20th, 1893. 

Transfer books will be closed from 3 o’clock P.M., Dec. 20th, 
1893, to 10 o’clock A.M., Jan. 3d, 1894. 

967-3 FERDINAND MCKEIGE, Secretary. 


SITUATION WANTED 


As Superintendent of a Gas Works 


by a young man of 20 years’ experience in all details of the busi- 
ness—manufacturing, mechanical and clerical. Has made the 
stove business a specialty for the last 8 years. Best of refer- 
ences. 4 

965-4 Address *‘ H. E.,”’ care this Journal. 


WAIN 'TEHD, 
A First-Class Draughtsman. 


Must be thoroughly conversant with coal gas machinery. State 
previous employers and experience. None but first-class need 


apply. 
966-tf Address, “ X,”’ care this Journal. 


SS nea 


Proposals for Coal Tar. 


The Lebanon (Pa.) Gas Company will receive bids for their 


Tar Product of 1894, 
making gas under old process from best Westmoreland gas coal. 
250 barrels will be about the amount of the product. Bids will 
be opened Jan. 1, 1894, at 2 P.M. 
966-3 JOHN W. MISH, Treas. 


To Gasholder Builders. 


ALTOONA GAS COMPANY, l 
ALTOONA, PA., Dec. 5, 1895. § 


Designs and bids will be received up to and including 
December 3ist, 1893, for the erection of a 


Three-Lift Gasholder, of One Million Feet 
Capacity, in a Steel Tank. 
The several sections to be 30 feet deep each, and of the 
following diameters: Outer section, 123 feet; second sec- 
tion, 121 feet; inner section, 119 feet. 
The designs and bids to be made for the above complete, 
and separate bids for the outer and second sections, with 
the columns so arranged that the third section can be 
udded at any future time. 
The Company reserves the right to reject any or all 
bids. Designs and bids to be addressed to Mr. John Lloyd, 
Prest., First National Bank, Altoona, Pa. 
bi S. HUMES, Sec. JOHN LLOYD, Prest. 
wi 
































Valuable Gas Interest 
For Sale, 


The undersigned will sell, to the extent of $20,000 to 
$50,000, in sums to suit purchaser, an interest in a growing gas 
business now netting 8 per cent.; increase this year will give 
net earnings of over 12 per cent. Money wanted for extensions 
to cover valuable territory. A magnificent opening for a party 
desiring a permanent occupation and investment in one of the 
most pleasant residence locations in California. Banks and 
business firms as references. Address for particulars and state- 
ment, 

LOS ANGELES SAFE DEPOSIT AND TRUST CO., 

Stimson Block, corner Third and Spring Streets, 

954-tf Los Angeles, California. 








Toe 


LUDLOW VALVE MFG. €0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





ALSO, 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av., 





TROY, N.Y. 


It is operated by 





First Nat’! Bank, 


Pamphlet Free. 


§2 to 56 Illinois Street, 
CHICAGO. 


BRANCH | 54 Franklin Street, 
OFFICE: { New York. 


MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOv- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanshfp which has established the 
reputation of WELDER’S VOLUMETRIC GOv; 
ERNORS will be given te the new line. They have been 
thoroughly tested in many places during the past year, and have 
given entire satisfaction. ‘The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sell them at the price. I hope for large orders, a8 
they become known, in consequence of the low price and good 
quality. 


Read, Holliday & Sons, Ltd, 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 














Analysis, Samples and Particulars on Applica- 
tion. 








ecountants who use 


The (comptometer 


Save time, avoid mistakes and do not ruin their nerves. 


keys, like a typewriter, and performis addi- 


tion, multiplication, division, interest, etc., etc. 


Brownsville, Texas, writes: ‘The Comptometer pur- 


chased of you has taken the place of one clerk in this office.” 

Brotherhood Wine Co., New York City, writes: “We would not be with 
out them if they cost twice as much.’ 

licElveen Furniture Co., Ltd., Pittsburgh, Pa., writes: “In all the two 

Felt & Tarrant Mfg. Co. yearsin which we have used it we have never known it to fail.” 

Brainard Co-Operative Building & Loan Association, Brainard, Mian., 
writes: “It is of more importance in a business office thana typewriter.” 

Supt. St. Lawrence State Hopital, Ogdensburg, New York, writes: “We 
could not get along witbout it except with the aid of an additional clerk.” 
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CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ett. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Platt St. 
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To Gas Companies. GASHOLDER PAIN 'T. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. Use Only 


Also, SERVICE OLEANERS, DaiP Pumps, and sma) THE COVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 
Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars, 
Oo. A GEFRORAR, 


ots N. Sth St, Phin. Pa. |THE GOVERNMENT WATERPROOF PAINT CO., 104 High Street, Boston, Maze, 




















The Gontinental Iron Works 


THOMAS F. BOWEAND, 1 Foemient. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


FO odode Oe oe 


re a Riee-scicatroninereiion sig IN. Y. 


EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOIN' 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, Purifiers, 
Valves, Etc., Etc. 


5 SS SELF-SEALING RETORT MOUTHPIECES & LIDS, 


For Round, Oval, or “D” Retorts. 


a 
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Reliable Gas Heaters, Parlor Grates and Radiators. 


REM 
Three Distinct Lines, 















RK Me 
New Designs and 





Improvements for 1894. 





Sixty Different Styles. 


Ranging in Price from The Largest and Most Com- 


$6.00 to $80.00. plete Line ever Manu- 


Send for 1894 Catalogue 
' of Heating Stoves. 


he 


factored Under one Name. 


abe 











The SCHNEIDER & TRENKAMP CO. 


Sole Manufacturers of Reliable Gas Heaters. 473-501 Case Ave., Cleveland, Ohio. 


a. 
wie OE 
mi 








if 


yy 





Dec. 18, 1893. American Gas Light Zournal, $84 








Jewel Gas Heating Stoves 
E*or 18935-0904. 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Reflector is Worthy of Attention 


22 Styles. Prices from $4.50 to $12. 


GHORGH M, CLARK Sie 
& COMPANY 


MAKERS, 


149-161 Superior St., Chicago. 
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The HAZELTON BOILER *s:" The PORCUPINE BOILER 


Patented in America and Abroad. 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
An Unparalelled Record, of Over Twelve Years, for Economy, Durability, Safety, and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner. 

We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 























THE HICHEST STANDARD OF EXCELLENCE. 





THREE REGISTERED 


THE HAZELTON BOILER. 











Standard Sizes, We 1) LB Special 
50 H.P. me Sectional 

to A Boilers 
500 H.P. eS —— For Export. 








THE PORCUPINE BOILER. 


TRADE MARKS. 


The only Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks, 
BEWARE OF IMITATIONS. 

















This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


THE HAZELTON BOILER CO., 


Sole Proprietors and Manufacturers, IN] EY WAZ YVorRkB, CD. Ss. A. 


Cable Address, WRITE FOR ILLUSTRATED CATALOCUE. Long Distance Telephone, 
**PAILA,” NEW YORK. ? Correspondence Solicited. 1229-18th St., New York. 











This Boiler is producing unequaled results in the works of most of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countrieg 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilator, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 











BOOKS. —JIBWBIGCING’S HANDBOOK 


DISTILLATION OF COAL TAR AN 


woersom some FOR GAS ENGINEERS AND MANAGERS 


A TREATISE ON THE COMPARATIVE 


COMMERCIAL VALUES OF GAS j af 
COALS AND CANNELS. that have gone before. Considerable additions have been made to the text 


The present (the fifth) edition marks an important advance on those 


By Dav A. Granam. 8y0., Cloth. Price $8./and much of it has been rewritten and otherwise improved. 


Orders for these books may be sent to this office. 
A, M. CALLENDER & C©0., Price, Cloth, $6. 
42 Pint Sr.. N.Y. Orrv 


———ee oA. M CALLENDER & CO., 32 Pine St.. N.Y. 


uel and Its Applications . 
Fu Swksdieas Samet oe oz. |(THE CHEMISTRY OF ILLUMINATING GAS. 


by others, ncluding Mr. F. P. Dewey, of th 
inthe By NORTON H. HUMPHRYS. ° Price, $2.40. 


7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL Orders may be sent to 
OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7.50. 


A. M. CALLENDER & CO., 32 Pine 8t., N. 3 A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER 60 
a 
EsTABLISHED 1834. INCORPORATED 1863. 
NEW YORK and PHILADELPHIA. 
CHICAGO, CINCINNATI, 

ST. LOUIS, SAN FRANCISCO. 
PUBLIC LIGHTING TABLE, 
DECEMBER, i893. 

Z a Table No. 2. 

id Fable No. 1. NEW YORK 

a FOLLOWING THE CITY. 

= MOON. ALL Nieut 

& LIGHTING. 

a Ligt renee i Extin- 

| < ight. Extinguish.|| Light. guish. 
at —- - 2” ee, | 
ir, 1 |5.00 PM|2.30 Am | 4.20 | 6.10 
Sat. 2 [5.00 13.30 4.20 | 6.10 
Sun. | 315.00 4.30 4.20 | 6.15 
Mon.| 4|5.00 [5.40 || 4.20 | 6.15 
Tue. | 5 (5.00 6.10 4.20 | 6.15 
Wed. | 6 |5.00 6.10 4.20 6,15 
Thu. | 7 5.00 \6.LO 4.20 6.15 
Fri. | 8|5.00 nmj6.10 4.20 | 6.15 
Sat. | 915.00 6.10 4.20 | 6.15 
Sun. |10)5.00 6.10 4.20 | 6.20 
Mon. jt 5.00 6.10 4.20 | 6.20 
Tue. |12|5.00 {6.10 4.20 | 6.20 
Wed. 13 8.30 '6.10 4.20 | 6.20 
Thu. |14 |9.30 6.10 4.20 | 6.20 
he Fri. |15/10.30 {6.20 4.20 | 6.20 
Sat. 16 11.30 FQ'6.20 4.20 | 6.20 
Sun. |L7 | 12.50 am|6.20 4.20 | 6.20 
Mon. |18 2.00 6.20 14.20 | 6.20 
Tue. |19 3 20 6.20 4.20 | 6.20 
Wed. |20 |4.20 6.20 14.20 | 6.20 

































































Thu. |21|No L No L. 4.20 | 6.20 
Fri. |22|No LruiNoL. 4.20 | 6.20 
Sat. |23|No L NoL. 4.20 | 6.20 





Sun. |24|5.10 7.20 pm 4.20 | 6.25 
Mon. |25 5.10 8.40 4.20 | 6.25 
615.10 10.00 4.20 | 6.25 


Tue. 2 
) 


Wed. |27 |5.10 11.10 4.20 | 6.25 





Thu. |28 |5.10 (12.20 Am (4.20 6.25 
Fri. /29/|5.10 1@/l.20 14.20 | §.25 
Sat. /30|5.10 2.30 = || 4.20 | 6.25 

20 


| 


b4 6 
Sun. [31 5.10 (3.30 || 4.20 6 
| | 





TOTAL HOURS LIGHTING 
DURING 1893. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs.Min 
January... 217.30 | January... 423.20 
February.. 200.30 | February.. 355.25 
March .... 177.50 | March.... 355.35 


April..... 160.30 | April..... 298.50 
May...... 149.00 | May...... 264.50 
June...... 140.30 | June...... 234.25 
July...csee 143.40 | July...... 243.45 


August.... 154.50 | August.... 280.25 
September. 171.50 | September. 321.15 
October.... 202.20 | October.... 374.30 
November. 221.30 | November. 401.40 
December. 248.50 | December. 433.45 








Total.. 2188.50 Total.. 3987.45 
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THE GREATEST EXPOSITION EVER HELD ON EARTH 


HAS AWARDED A MEDAL AND DIPLOMA TO 


THE GREATEST (the Roots,” of course 
ROTARY GAS EXHAUSTER Ever But on Earth 


The Judges say it is the ‘‘Best,” too. 


P. H. & F. M. ROOTS COMPANY, 


MANUFACTURERS, 

















Home Office, Connersville, Ind. Branch Office, 501 Manhattan Building Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE BEST DESIGNED, . . 
WE THE BEST CONSTRUCTED, (; AS 
THE SMOOTHEST RUNNING, 


GUARANTEE ie west tsmaesr - EXHAUSTER 


~“ NOW ON THE MARKET. 














The attention of Gas Engineers and Manufacturers is respectfully invited to our new 


GYGLOIDAL EXHAUSTER, 


the internal operating parts of which consist of two Revolvers, each p'aned accurately on cycloidal lines, the only 
Exhauster so constructed. 


SIMPLICITY *® EFFICIENCY * DURABILITY. 


Correspondence Solicited. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
P. 8. 


“The Greatest Exposition Ever Held on Earth” 


Gave us an award, and under circumstances that attach unusual value and significance to the 
recognition; but medals and diplomas were so plentiful and so easily obtainable that we are 
not disposed to make much “blow” about it. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





THE STANDARD LOWE WATER GAS APPARATUS. 


OOOO COOH HOHE OO OOO OHH THEO EES SHHEHOHEEEH EHH SEE EHH EEEHEEEEE SEE EEEHESOE HE SHEE EEOEEEEEHEEHEEH EEE EEH EEE EEE EEE EEH TEETH EEE H HEHE EE OEEH HEHEHE THEE HE OSES ESEEEHEEOESESESEEES EEE ESEEEH EEE EES OSH EOS SSS OOSSSS 








Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oll, cr “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected te 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 











PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATIAB- 


TURE TEs Ba! 
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WATER GAS APPARATUS 


BY THE 


WESTERN GAS CONSTRUCTION CO., 


Of Fort Wayne, Ind. 











The number of Water Gas Plants built by us this year fully testify to the merit of our Improved style of 
Lowe Water Gas Apparatus. Results obtained in the various sizes of our plants, up to over 900,000 cubic 
feet capacity per diem, show what can be attained in a well designed machine. We are prepared to Guarantee 
Results, as well as first-class construction. We build apparatus ranging in capacity from 50,000 cubic feet to 
1,000,000 cubic feet per diem, and larger when required. 

Our shop facilities are unexcelled, and enable us to quote prices which will prove interesting. The plants in 
operation demonstrate we have the Experience necessary to build Water Gas Apparatus on Scientific as well as 
Practical principles, and consequently Build them Well. Hence we don’t hesitate to Guarantee the Results. 
We not only believe in “Water Gas on its merits,” but also in Suilding the apparatus at a price that will not only 
prove it a desirable investment as to the first cost, but produce results that will put the balance on the right side 
of your ledger. 

There are three essential features in our design which we carefully considered as Absolute Requirements : 

Durability, neatness, and compactness of the machine. 

Minimum labor requirements for operation, and 

Minimum amount of material required for results. 

And when we add to this a minimum cost of a Strictly First-Class Apparatus, can you afford to be 
without it? If not, wiite us, and we shall take pleasure in proving our statements to be facts. 

Also remember we are not exclusively building Water Gas Apparatus, but if you require Any Apparatus 
for Coal or Water Gas and want the latest and best designs, write us for-prices, or we will execute carefully 
your own designs if desired, as we believe in giving you exactly what you want. 





THE WESTERN GAS CONSTRUCTION CO., - 


FORT WAYNE, IND. 








W. H. PEARSON, President. 


J. T. WESTCOTT, Gen’! Mang’r & Treas. 
(formerly with The United Gas Improvement Co. 


L. L. MERRIFIELD, Chief Engineer. 
(Formerly with the United Gas Improvement Co.) 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO, Lit 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Qwners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to quantity of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. 


Pians and Estimates Furnished upon Application. 








E.G, LOVE, Ph.D,, 


_ Analytical and Consulting 
Chemist. 


Analyses of Coals, Purifying Materials, 
Gas, Gas Liquor, Water, and all Technical 
Products. ~ Photometric and Calorimetric 
Determinations. 


122 Bowery, New York City. 





BRISTOL’S 


usravs | PRESSURE GAUGE 


For Continuous Records of 


Street Gas Pressure. 


Simple in Construction, 
Accurate in Operation, 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. 


The BRISTOLS’ MFG. CO. 


Waterbury, Conn, 


Received Medal at World’s 
Columbian Exposition. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 











Reversible, Strongest, Most Durable, Most Easily Repaired. 
MAM ANNU 
\\\\ WA 


7/7 N 
a 


NXy WW 


306-310 Eleventh Avenue, New York. 
: We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Cirewlear: 
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NATIONAL GASan WATER Go., 


218 La Salle St., Chicago, 111. 








HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Sec’y. IRWIN REW, Treas. E. E. MORRELL, Engineer. 

















Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW Sort CoAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” 4 both in. 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION: 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASS 


Successors to WILBRAHAM BROS., 


Philadelphia. Pa., 


SOLE MAKERS OF 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


THE HONTOON GAS GOVERNOR Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or _ Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


eo nner. DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wilb bh c EB h ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am as >< aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 

BAKER ROTARY PRESSURE BLOWERS a saving in freight, leaving the consumer to 
: j furnish the diluent at a nominal cost. It is now 

used by the largest gas companies in the West. 


s 
Amd Rotary Piston, PUDALPS. | ui tormaion, witn rterences to many ue-rs, and prices 


Supt.Ann Arbor 


Catalogues and Prices on Application. H.W. Douglas ( Gus company ) ANIM Arbor, Mich. 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


woes vce PERKINS & CO... 2m 


228 & 229 Produce H=xchange, New YoreE. 


Cable Address, “*‘PERKINS, NEW YORE.” Post Office Box 3695, New York. 





























GENERAL SALES AGENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


This Colliery is located at Scott Haven, Pa., in the center of the Youghiogheny Gas Coal District, and produces the 
only reliable Youghiogheny Coal for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


Shipment from LiOocusT Point, BALTIMORE. 








ALSO, SOLE SHIPPERS OF THE 


Old Kentucky Shale,“ Kentucky. 


7: K. SHALE. zx. 





THE MOST VALUABLE GAS ENRICHER NOW AVAILABLE IN ANY DESIRED QUANTITY. 





S. CALVERT FORD, Government Inspector at Washington, pronounces this Shale 


‘‘ONE OF THE BEST GAS ENRICHERS THAT 


HAS BEEN OFFERED TO THE TRADE.” 
He reports it as giving: 


12,553 Cubic Feet of 50-Candle Gas, 
or 10,460 Cubic Feet of 60-Candle Gas, 


An EQuivaALcent oF 627,650 Canpb te FEET, 
And 808 Pounds of Merchantable Coke. 


Single Carloads or more delivered at any required point in the United States or Canada. 
Cargo Shipments from NEW YORK, PHILA., BALTIMORE and NEWPORT NEWS. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 


Proprietors of the BATHVILLE COLLIERIES (which produce the 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


Unequaled as Gas Enrichers. 
Analyses, prices, and all further information furnished on application to Keller's Aisi at rae 


Agency for United States 52 William Street, N. Y. City, | *-¥- Setters. ssuns.cosie.s.coreco.Oolambu ,1n6 


_ Werrespoudence Solicited. 
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The Despard Gas Coal Co., THE 
DESPARD GAs coaL,| PENN GAS COAL GO. 


COOK xsE.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Mc 


ROUSE, DIOCESE.) scmrn, | RUNES G NORTON. 
Westmoreland Vein and 
West Va. Gas Goals. 
BRECKENRIDGE AND LEXINGTON CANNELS. 
HENRY G. SCHEEL, General Sales Agt., 


P. 0. Box 2228. No. 1 Broadway, N. Y. 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 


required at a Gas Works, 
Either for New Works or Extensions to Old Plants. 


H. C. SLANEY, 
Gas Hngineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 




















GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


even, and Estimates furnished for the con- 
st of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 
—z_——————————— 


JAMES R. SMEDBERG, 
Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAGO, ILL. 





Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 


Principal Office: 
209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 Lower Side), South Amboy, N. J. 


EDMUND H. McCULLOUGH, Prest. CHas. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 























PwProiInNTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The Management of Small Gas Works. 


By C. Jd. R. HUMPHREYS 
Frice, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


. RETO) ‘TS AND FIRE BRICK. 





RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 


GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
CHA . E. GREGORY, V.-Prest. Davip R. DALY Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 





LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Olay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 














Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0, Box 3%. 


‘ guccessor to WILLIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S&S. 








(ESTABLISHED 1886.) 

0 EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
SENCH SETTINGS, 
Fire Brick, Tiles, Ete. 
Pl Sea ee ee 


HENRY MAURER & SON, 
ETORT WORK 
clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


a thorough in its work. ‘Fully warranted to stick. 


in cath 0090 EEE. BET a eu 

1) 0. cen d. 
In Kegs, 100 to 300 Ibs., at 6 — 
in Kegs less than 100 Ibs., ss ee ae 


Cc. LL. GHROULD & CO., 
5S & 7 Skillman St., Brooklyn, N.Y. 
Western Agent, H. T. GEROULD, Decatur, Ills. 


oe 





Parker-Russell 
Mining and Mfg. Co., 


6 al OFFICE, 
Mermod-Jacoard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Coal or Coke as fuel. 


THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





|Glay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Reé and Buff Ornamental Tiles and Chim: 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
13x 13x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Role Ageuts the New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
‘Ay M. CALLENDER & CO,, 83 Piae Street, N. Y, City 


and of. Gas Cooking and Heating Appliances, 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 








| 


it. 
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PRED. BREDEL, 6. E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
x Gas Apparatus. x 








Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Officc, 22 Beaver Street. 








Gasholder Tanks & Gas Works Masonry Gomplete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. WY: 
A Large Quantity of Crouiu Fire Brick For Sale Cheap. 


1893 DIRECTORY 1893 


OE AEG eneotd > wemgmenmiel ————- COMPANIES. 


Price, - - ~ $5.00. 


A. M. CALLENDER & CO.. a a No. 32 Pine Street, New York. 
Bartlett Street Lamp Mfg. Co. 


Globe Lamps, 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street ie a 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 


—e mee 

















FLEMMING’S 
Generator Gas Furnace 























Parson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


GTR Gh dow on, us|PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 
Address as soove, or D. D. FLEMMING, Jersey City, M. J. 


























—=='PARSON’S AIR JET TUBE CLEANER, 


AMERICAN FOR CLEANING BOILER TUBES. 
GAS LIGHT JOURNAL. i Or Ui oO 
eT OTN ATs aye tries en ei EE IES Si Te 





A.M. CALLENDER 2 CO. =H. E£. PARSON. Supt., No. 54 Pine St., N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAL, TEAAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 








Single, Double and Triple-Lift Tubular, Pipe and Sinuous Friction 


GASHOLDERS CONDENSERS 


of any Capacity. of all Sizes. 

















“STEEL TANKS for GASHOLDERS., IRON ROOF FRAMES and FLOORS. 











Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


wili receive prompt attention. 











iy 
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BARTLETT, HAYWARD & CO. 


Baltimore. 


triple Double, & Sinzie-Lin 


GASHOLDERS. 
(ron Holder Tanks. 


ROOF FRAMES. 


BHAMS. 


++ © + 9 OFF + 










Mid. 


PURIFIERS. 


CONDENSERS. 
; Scrubbers, 


S BENCH CASTING 


OIL STORAGE TANKS. 


— 


Boilers. 


a 
— 
——_——_— 


pts 


The Wilkinson Water ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. . 
Gas Works Designed and Constructed. 








SCciENTIEFIC BOoE Ss. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 

GAS. Three vols.; $10 per vol. 

GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S GUIDE. $1. 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 

A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Dluminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorToN H. Hum- 
PHRYS. $2.40, 


PRACTICAL TREATISE ON HEAT, by THomas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. Dispin. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75. 
GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8 


COAL; ITS HISTORY AND USE, by Pro¥. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 
HEAT A MODE OF MOTION, by JoHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 


THE DOMESTIC USES OF COAL em AS APPLIED TO 
LIGHTING, by W. Suae@. $1.40. 


DIGEST OF GAS LAW. $5. 
DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAI 
UES OF GAS COALS AND CANNELS, by D. A. GRaAHA¥ 
Svo., Cloth. $3. 


GAS COMPANIES DIRECTORY, 1&2. $5. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moonzy. $3. 


GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 


ILLUMINATING AND HEATING GAS, by W. Burns. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ApaMs. $2 50. 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


A TREATISE ON MASONRY CONSTRUCTION. Barker. $5 
FUEL AND ITS APPLICATIONS. $7.50. 





ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50. 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 
ARC AND GLOW LAMPS, by J. Mater. Illustrated. $3. 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents 
ACCUMULATORS, by 81r D. SALomMoNS. $1.20. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTS'°CAL TABLES AND FORMULA, by L. CLARK 
R.SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 
ForRBES. Paper. 40 cents. 


ELECTRIC LIGHT PRECAUTIONS, by K. HepeGegs. Illus 
trated. $1. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


The above will be forwarded by express, upon receipt of price. If sent by mail, postage must be added to 
above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York 
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Millville, N. J. R . D \ K TO OD g Cc ENGINEERS, 
Foundries and Works: | Florence, ss O IRON FOUNDERS, 
Camden, . a * MACHINISTS 


eeneacnumneae 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE; Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks. 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


ee CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT CRERMNE PREVENTER 


FOR GAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. | neavy LoAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


Goal Tar Genealogical Tree 


MR. T. VINER CLAREHE, of London, Eng. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


vn the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of ¢opies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of fas Works. 


Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains, Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Va!ves 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 


























Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBHiiL-PORTEHR COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. | 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCT ION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry C0, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Wor_k& 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 











H. Ransnaw, Pres. a Maui. Wm. OTAUBY, Vice-Prest. T. . SIRCH, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcHyY MEG. Co., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry : Wrought Iron Works: 
833, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Ohnio. 


4. DEILY & FOWLER, ii} 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDVDVERS., 


Single and Telescopic. 
zolders Built 18sec to i892, Inclusive 























pr a a ie (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 

Fort P Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,” N. Y 

| ais = ~~ Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, Ww. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 

New Rochelle, N. ¥. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brooklyn. N, Y. 

Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d) 

Little Rock, Ark. Willimantic, x gy West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 

Irvington, N. Y. Montelair, N. J Bay Shore, L. I So. Framingham, Mass, Bridgeport, Conn. (2d) 

South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. I. Sing Sing, N. Y. 

Rye, N. Y. (2) Santa ta Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) Erie, Pa. (2d) Morristown, N. J Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons 

Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (24) Lynn, Mass. (2d) [Gas(o 
ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


Plans and Estimates furnished for new works or extensions of BURDETT LOOMIS, et ‘a Hartford, Gonn. 


old works. 











WM. HENRY WHITE, 





No. 82 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 


Plans and Estimates Furnished. 
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Wood's Gas Scrubbing and Enriching Apparatus. 








tna Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y, City, 


THE WALKER TAR * CARBONIC ACID EXTRACTOR. 


More than 83@©O©0O in Use. 
REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company, the Bridgeport. Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 

want of space, if IT won't. 
Se ree 


— GEORGE SHEPARD PAGE'S SONS, 


Built by ISBELL-PORTER CO., 246 Broadway, N. ¢. : Sole Agents. 69 Wall Street, New York. 


FIHLDS ANALYSIS 


E*or the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y City 
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GAS AND WATER PIPES. 





GAS METERS. 





P. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. F. A. KNOPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 


MKS ESTABLISHED READING. PA 









specials—Flange Pipe, Valves and Hydrants 
° Lamp Posts, Retorts, etc. " 


General Foundry and Machine Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
nim oeeietaienin ee ee 


WARREN FOUNDRY AND MACHINE CO. 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Works at Phillipsburgh, N. J. 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 











THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACIIINISTS, 
Columbus, Ohio. 


—s _—eenene 





M. J. DRUMMOND, | EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, P2 
All 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 





4 


aid 


GACTIDON GRCRW TEED OE: 
a HVitawkw ad. ye {?} 
; 


‘ 





‘GASTARONGASEW 





SPECIAL CASTINGS AND LAMP POSTS. 





FOR WATER AND GAS. 





fice, Corbin Building, 192 Broadway, W. Y. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. 





CINCINNATI, OHIO. 


SPECIALS, FLANGE PIPE, AND LAMP POSTS. 





e | PE Purifiers, Condensers, Serubbers & Center Valves 





C. N. PAYNE, 
Prest. 


J.B. WALLACE, | 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 





Agency, 


‘rewimenheeess” MIETRICG METAL CO., 








FOR ALL KINDS OF SERVICE. 


Special Attention Paid to 4 
REPAIRING METERS OF ALL MAKES. ¢-— 


G. M. WITH ERDEN, Agent. 


— 


Factor 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 


MANUFACTURERS OF 


f}ry as Meters 








Set oS 
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JOHN J. GRIFFIN & CO., 


wee Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No, 52 Dey Street, NEW YOREK.._—Ss-— No. 75 North Clinton Street, CHICAGO, 


MANUFACTURERS OF 


EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Bistimates Cheorfully Furnished. 


NATHANIEL TUETS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Establishea isso, 2eS* and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for, METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturi 
vesturnish relable work Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACOQ, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect” Gas Stoves. 


Histablished 18409. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters, 


STATION METERS, METER PROVERS, 
ASEPHRIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOLK 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas, 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GAS STOVES. —! ine prensa 
512 West 22d St., N. ¥. | SUGG’S “STANDARD” ARGAND BURNERS, | 195 « 127 s. clinton Street, Chicago. 
Arch & 22d Sts. Phila SUGG’S ILLUMINATING POWER METER, | S10 North Second Street, St. Louis. 
+] e ) 


Wet Meters, with Lizar’s *“Invariable Mc as iring” Drum. { 222 Sutter Street, San Francisco. 








EELME & MeciLHENN yr, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








D. McDONALD & CO., 


Established 1854. 





154 West 27th Street, 51, 53 & 55 Lancaster St., ga & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


> Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








A CONVENIENT 


BINDER for the JOURNAL. | The American Gas Engineer 


= 


~~ and Superintendents Handbook. 


SIMPLE 


CHEAP. By WM. MOONHY. 


HANDSOME 


Price, $1. 


B50 Pascs, Full Gilt Morocco. Frice. s38.00. 
A.M. Callencer 
& Co., 


82 Pine st. 


rand AM. CALLENDER & CO., 32 Pine St.. N.Y. 
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W. WALLACE GOODWIN, Prest. CALEB G. RIDGWAY, Vice-Prest. & Treas, CHARLES PAIST, Sec. H. B. GOODWIN, Supt. & Gen’l Mangr. 


THE GOODWIN METER CO.., 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


Agent, GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 


SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 











The Most Economical, Efficient, and 
Durable Gas Stove Made. 





SIZE. 
Stove. Oven. Broiler. Top. 
31 inches high. 934 inches high. 10 inches high. 21 inches high, 
17 inches wide. 15 inches wide, 15 inches wide. 16 inches wide, 
12 inches deep. 124 inches deep. 
Length over extension shelves, 32 inches. 


This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 

The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 

Three-eighth inch’supply pipe should be used when the pressure is 1} 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 
Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King's Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 
Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete, 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 





Special attention to repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 





